Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



EAAi-tT W 1= ,"\%,L' 



HARVARD COLLEGE 
LIBRARY 




GIFT OF THE 

GRADUATE SCHOOL 
OF EDUCATION 




3 2044 096 999 982 



^ ;y. 



\ 



/ 



i 



DAVIES AND PECK'S UNITED COURSE. 

O 

ELEMENTARY 



ARITHMETIC. 



ORAL AND W^RITTEN. 



BY 

WILLIAM G. PECK, Ph.D., L.L.D., 

Professor of Mathematics and Astronomy in Columbia College, and of 

Mechanics in the School of Mines. 



A. S. BARNES & COMPANY, 
NEW YORK, CHICAGO, AND NEW ORLEANS, 

PUBLISH ERS, 






IIARVAKD COLLEttf Lmn., 
SIm Of THt 

DEC 5 1931 



DAVIES AND PECK'S 

SHORT COURSE IN MATHEMATICS 

IN FOUB BOOKS. 



•wwMANIMVW^ 



ELEMENTARY ARITHMETIC. 

COMPLETE ARITHMETIC. 

MANUAL OF ALGEBRA. 
MANUAL OF GEOMETRY. 



Copyrighted, 1878, by William G, Peck. 



PREFA^CE. 



THIS work is designed as the Introductory Volume 
of the Two Book Course of Davies and Peck. It 
is especially adapted to beginners. It is believed that the 
subjects are treated in such a manner as to interest and 

4 

awaken the attention of the young. 

In preparing the work, three objects have been con- 
stantly kept in view. 

1. To make it educational 

2. To make it practical 

3. To adapt it to the capacity of any child whose mind 
is suflSciently mature to commence the study of arith- 
metic. 

To attain these objects, every new subject has been 
introduced by an inductive process, and the idea thus 
developed has been expressed in the form of a definition. 
The methods and rules have been deduced from prac- 
tical operations and enforced by familiar illustrations. 
To direct the attention to important principles, leading 
test questions have been freely introduced. 

In determining the subjects to be included, and the 
space to be assigned to each, the author has been. ^\dft^ 
by a consideration of the natux^ fiLe^NA^^ygTCka^ ^^ *^^ 
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mental faculties. The book may be Baid to consist of 
five parts. The first part contains simple, familiar 
Lessons in Numbers. The second part contains the 
Fundamental Operations followed by General Principles 
and Properties of Numbers. The third contains Frac- 
tions, in which great pains have been taken to render 
the work intelligible to young students. Currency and 
the Metric System follow, because of their intimate rela- 
tion to Decimal Fractions. The fourth contains Com- 
pound Numbers and Reduction. The fifth. Percentage 
and its applications. 

The logical development of principles, the systematic 
arrangement of the subjects, the copiousness and variety 
of exercises will, it is believed, greatly aid the teacher 
in exciting the interest of the pupiL 

Teachers who desire to give a more extended drill in 
the simplest operations, are referred to "Peck^s First 
Lessons in Numbers.'' 

To facilitate references, a complete Index to the Sub- 
jects and Definitions is inserted at the end of the volume. 

The author takes great pleasure in acknowledging his 
obligations to many teachers who have favored him with 
suggestions and criticisms. But more than a passing 
acknowledgment is due to Prof. John Dunlap, whose 
long experience and superior ability as a Teacher have 
enabled him to render much valuable assistance in the 
preparation of this work. 
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FORMATION OF NUMBERS. 

LESSON I. 

COUNTINQ. 

Look at the picture and count the objects named below. 




How many houses' 
How many horses ? 
How many sail-boats? 
How many high trees ? 
How many boats? 



How many boys at play '* 
How many windows in front ? 
How many email trees ? 
How many birds? 
How mau^ dD!i^ievi.^>^«Kit. 
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LESSON II. 

WRITING NUMBERS. 1 TO 10.* 

Write the word that tells how many houses there are in 
the picture, ^ne. One is a Unit. 

Write the word that tells how many horses. S^. 
How many ones, or units, in two ? 

Write the word that tells how many persons there are 
in the carriage. S'^ee, How many units in three ? 

How many units, or ones, in four ? In five ? In six ? 
In seven ? In eight? In nine ? How many in ten? 

One, two, three, four, five, etc., are called numbers, 

A Number is one or more things of the same kind. 

What number tells how many girls there are on the 
grounds ? What is the number of boys ? 

Thus far we have used words to express numbers ; we 
may also use Figures. 

The number of houses maybe written one or 1; the 
number of horses, two or 2 ; the number of sail-boats, 
three or 3 ; the number of girls, four or h ; number of 
boats on the lake, jive or 5 ; number of boys, six or 6 ; 
number of windows, seven or 7 ; number of small trees, 
eight or 8 ; number of birds, nine or 9, 

We use one more figure, 0, It is called naughty and 
standing alone expresses no number, but is used with 
other figures to express numbers. 

These are all the figures in use. How many are there ? 

Write the ten figures 5 thus, 

1, 2, 8, 4, 5, 6, 7, 8, 9, 0. 

Eead the following figures : 3, 2, 1 ; 4, 5, 6 ; 9, 8, 7, 0. 
Which is the least number ? The greatest ? 

♦ See Picture, page 7. 



LESSON" III. 

N-UMBERS FROM ID TO 20. 

How mtmy figures do we use to express numbers? 
The number ten ia written by means of figures, thus, 10. 
This is one ten. How many units in one ten ? Write 




How many boys are snow-balling? 

We write tbe number by means of figures, thus, 11. 

The right-hand figure is 1 unit Tbe second figure 
from the right is 1 ten. Eleven is one ten and one unit. 
How many units in ten ? How many units in eleven ? 

We will write, by means of figures, all tbe numbers 
from 10 to 20: 



10, 



11, 



12, 13, 14, 15, 

twelve, thirteen, fourteen, fifteen, 

16, 17, 18, 19, 20. 

nxteen, leventeen, eighteen, nineteen, twenty. 
In these numbers, how macy figaiea axft "ofisA.^ 
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LESSON IV. 

NUMBERS FROM 20 TO 3 0'. 

Two tens and 1 unit are twenty-one, 2L 

Two tens and 2 units are twenty-two, 22. 

Two tens and 3 units are twenty-three, 23. 
Two tens and 4 units are twenty-four, 24. 
Two tens and 5 units are twenty-five, 25. 

Two tens and 6 units are twenty-six, 26. 

Two tens and 7 units are twenty-seven, 27. 
Two tens and 8 units are twenty-eight, 28. 
Two tens and 9 units are twenty-nine, 29. 

How many are one ten and 1 ? One ten and 2 ? One 
ten and 3 ? One ten and 4 ? One ten and 5 ? One ten 
and 6 ? One ten and 7 ? One ten and 8 ? One ten and 
9? Two tens are how many ? Two tens and 1 ? Two 
tens and 2 ? 2 tens and 3 ? 2 tens and 4 ? 2 tens and 
5 ? 2 tens and 6 ? 2 tens and 7 ? 2 tens and 8 ? 2 tens 
and 9 ? 

Write, in figures, eight, six, seventeen, nineteen, twenty- 
one, twenty-five, twenty-six, twenty-nine. 

Write as one number, 1 ten and 7, 2 tens and 3, 1 ten 
and 8, 2 tens and 5, 2 tens and 7, 1 ten and 4. 

Read the following numbers, 22, 19, 18, 29, 27, 16, 23, 
21, 11, 12, 15, 24, 28. 

One ten and one unit are how many ? Two tens and 
two units are how many ? Two tens and six units ? 

How many are one ten and six units ? Two tens and 
six units ? Write two tens and five units as one number. 
Write three tens and six units; two tens and seven 
units; two tens and eight units; two tens and nine units. 
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LESSON V. 

NUMBERS FROM 30 TO 100. 

Three tens are thirty, 30. Four tens are forty, 40. 
Five tens are fifty, 50. Six tens are sixty, 60. Seven 
tens are seventy, 70. Eight tens are eighty, 80. Nine 
tens are ninety, 90. Ten tens are one-hundred, 100. 

In writing tens we use two figures, and the second figure 
from the right tells how many tens we have written. 

In writing 100 we use three figures, and the third figure 
from the right shows how many hundreds we have written. 

If we use 2 instead of 1 in the third place, we have 200, 
(two hundred). If we use 3, we have 300; if 4, 400, and 
so on. 

Write the numbers between 30 and 40 : 

Thus, SI, 32, S3, S^, 35, 36, 37, 38, 39. 

Write the numbers between 40 and 50 ; between 50 and 
60; between 60 and 70; between 70 and 80; between 80 
and 90 ; between 90 and' 100. 

Read the following numbers, 11, 14, 29, 23, 28, 31, 40, 
37, 36, 42, 45, 49, 51, 53, 57, 62, 65, 69, 70, 75, 78, 82, 90, 
87, 93, 71, 98, 86, 99, 100. 

Four tens and 1 are how many ? 4 tens and 3 ? 

Five tens and 6 are how many ? 5 tens and 7 ? 

Six tens and 9 ? 6 tens and 5 ? 6 tens and 8 ? 

Seven tens and 4 are how many ? 7 tens and 8 ? 7 tens 
and 9 ? 

Eight tens and 5 are how many ? 8 tens and 6 ? 8 tens 
and 7? 

Nine tens are how many ? 9 tens and 1 ? 9 tens and 
2? 9 tens and 3? 9 tens and 9? ^ \,^ti^ ^lAn't 
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LESSON VI. 

INCREASING AND DIMINISHING BY 1. 

1. How many eggs are two 
eggs and one- egg ? 2 and 1, 
are how many ? 1 and 2^ are 
how many r* 

2. If we take one egg away from three eggs, how many 
eggs will be left ? 2 from 3 leaves how many ? 

S, Three sheep and one 
sheep are how many sheep ? 
3 and 1, are how many ? 1 
and 3, are how many ? 

Jf, If we take 1 sheep away from 4 sheep, how many 
sheep will be left ? 3 from 4 leaves how many ? 

6. Four birds and 
one bird are how many 
birds? 4 and 1 are how 
many? 1 and 4 are 
how many ? One sheep and four sheep are how many ? 

6, If we take one bird from five birds, how many birds 
will be left ? 4 from 5 leaves how many ? 

7, How many boys are five boys and one boy? How 
many are 5 and 1 ? 1 and 5 are how many ? 

8, If we take one apple from six apples, how many 
apples will be left ? 1 from 6 leaves how many ? 5 from 
6 leaves how many ? 

9, Six chairs and one chair are how many chairs? 

10, If we take one book from seven books, how many 
books are left ? 1 from 7 leaves how many ? 




LUMBERS. 
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LESSON VII. 

INCREASING AND DIMINISHING BY 2. 

^y|^^ 1' Two apples and two apples are how 
v^M^^JV many apples ? 
iI3^^K^ ^' If ^ve take 2 apples from 4 apples, how 
^Kfr many apples will be left ? 
^ ' ^ w4 ^^ Three sheep 

and two sheep are 
how many sheep? 
3 and 2 are how many ? 2 and 3 are how many? 

4. If we take 2 sheep from 5 sheep, how many sheep 
will be left ? 2 from 5 leaves how many ? 3 from 5 
leaves how many ? 

5. How many cherries 
are 4 cherries and 2 cher- 
ries ? 4 and 2 are how 
many? 2 and 4 are how 
many? 
6. If we take 2 cherries from 6 cherries, how many 
cherries will be left ? 2 from 6 leaves how many ? 4 from 
6 leaves how many ? 






7. How many birds are five birds and two birds? 5 and 
2 are how many ? 2 and 5 are how many ? «^|^ 

8. If we take 2 birds from 7 birds, how many birds will 
be left? 2 from 7 leaves how many? 6 from 7 leaves 
how many? 




LESSON VIII. 

INCREASIKQ AND OIMINISHINQ BY 3. 

^^1^ {^1^ ^- Three balls and tfaree balls are 
W^^ ^^^^ how many balls ? 

2. If we take 3 marbles from 6 marbles, how many 
marbles will be left ? 3 from 6 leaves bow many ? 

S. How many pears are 
4 pears and 3 pears ? 4 
and 3 are how many ? 3 
I and 4 are how many? 
4t 3 apples fro^ 7 apples leaves how many apples ? 3 
from 7 leaves how many? 4 from 7 leaves how many? 
"N^^ j*i^i- ^' ^"^ cherries and three 

Te^Cj^ ^'j^^^jS^ cherries are bow many eher- 
"^I^L HP mjk riesP 3 units and 6 unite 
^PP V* are how many unite ? 

e. If we take three plnms from 8 plums, how many 
plums will be left ? 3 units from 8 units leaves how 
many units? 5 trom S [ekvea how many ? 

7. How many roses 
are 6 roses and 3 roses? 
6 and 3 are how many? 
3 and 6 are how mdny ? 

8. Three trcos from nine treee l"<a&TeB how many trees? 
3 from 9 leaves how many? 6 from 9 leaves how many ? 

9. How many apples are seven apples and three apples? 
Ha^many are 7 and 3 ? How many are 3 and -7 ? 

10. If we take away 3 apples from 10 apples, how many 
apples will be left ? 3 fii)m 10 leaves bow many ? 7 firom 
10 leaves how many? 
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LESSON IX. 

INCREASING AND DIMINISHING BY 4. 

■ ^^ i. How m.ny b^. ». 4 Wl. 

^. If we take away 4 marbles from 8 marbles, how many 
marbles will be left? 

jK^^^^^^mA :^1I^|HHhBB^^^ sheep are how 
^BS^^vVf 3^^1IJ|^^X* many sheep ? 5 

and €^ are how many ? 4 and 5 are how many ? 

.4. If we take away 4 horses from 9 horses, how many 
horses will be left ? 4 from 9 leaves how many ? 5 from 

9 leaves how many ? 

5. How many flowers 

are 6 flowers and 4 flow- 
ers ? 6 and 4 are how 

many ? How many are 
4 and 6 ? 

6. 4 roses from 10 roses leaves how many roses ? 6 from 

10 leaves how many ? 4 from 10 leaves how many ? 

i*^ 7. How many balls are 

7 balls and 4 balls ? 7 and 

4 are how many ? 4 and 

7 are how many ? 

8. If we take 4 marbles from 11 marbles, how many 

marbles will be left ? 4 from 11 leaves how many ? 7 

from 11 leaves how many? ^^ 

P. Jane has eight pears, and Julia has four pears ; h^ 
many pears have both ? 8 and 4 are how many ? 4 and 8 
are how many? 4 and 5 and 2 are how maiij ? 
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LESSON X. 

INCREASING AND DIMINISHING BY 5, 





i. How many sheep are 5 sheep and 5 sheep ? 
2. If we take 5 sheep from 10 sheep, how many sheep 
will be left ? 5 from 10 leaves how many ? 

3. There are 5 pears 
on one branch and 6 
pears on the other; 
how many pears on 
both branches ? 
4' If we take 5 pears from 11 pears, how many pears 
will be left ? 6 from 11 leayes how many? 






5. How many are 5 and 7? How many are 7 and 5 ? 

6. If we take 5 lilies from 12 lilies, how many lilies will 
be left ? 5 from 12 leaves how many ? 7 from 12 leaves 
how many ? 





7, How many acorns are 5 acorns and 8 acorns ? 5 and 
8 jrffe how many ? How many are 8 and 5 ? 

8, 5 from 13 leaves how many ? 8 from 13 leaves how 
many? 

9, Five and nine^ bPW many ? 6 from 14, how many ? 



LESSON SI. 

EXERCISES. 



1. How many are nine cherries and three cherries? 9 
and 3 are how many ? 3 and 9 are how many ? 

»- V^ * *^^ from 11 balls, how many 
balls are left? 9 from 11 leaves how many? 3 from 11 
leaves how many ? 9 hooka from 11 books how many? 

3. Here is a flock 

of swans; 4 are on 

land, and 5 on the 

water: how many 

in all? How many 

are five and four ? 

4- 1 from 9 leaves 

how many ? 5 

firom 9 leaves how 

many? 

B. How many birds 

are on the roof of the 

bird-house ? How many 

are flying in the air P 

How many are on the 

shelf? How many are 

there in all? 2, 4 and 

3 are how many P If tha 

aw»/,i(3wmsiij wiUbeieft?3 tcom^\eiKSftaVy«T»»»^'^ ^ 
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LESSON XII. 

EXERCISES. 




1. How many boys are skating towards the right? How 
many towards the left? How many in all? 

2. If five leave the ice, how many will be left skating ? 
6 from 11 leaves how many? 5 from 11, how many? 

S Here ia a book-rack con- 
taining books ; some are stand- 
mg up, and some are lying 
doi^n. How many are standing 
on the lower shelf? How many 
are lying on the lower shelf? 
How many books are there alto- 
gether on the lower shelf? 

4 How many books are 
standing on the upper shelf? 
How many are lying down? 
How many books are there alto- 
gether on the upper shelf ? 
5 How man) more are lying down on both shelves 
than there are standmg' 
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LESSON XIIL 

EXERCISES IN NUMBERS. 

1. Two acorns and two acorns are 
how many acorns ? How many lemons 
are 2 lemons and 2 lemons? How 
many acorns are 2 times 2 acorns ? How many lemons 
are 2 times 2 lemons ? How many are 2 times 2 ? 

2. Two apples from four apples, leaves how 
many apples ? 2 pears from 4 pears, leaves 
how many pears ? How many times 2 apples 
are 4 apples ? How many times 2 pears in 4 
pears ? 2 in 4 how many times? 

3. How many 






many sheep are 2 times 3 sheep? 




sheep are 3 sheep 
and 3 sheep? How 
3 times 2 sheep ? 

-4. How many 
? times 2 eggs, are 
there in 6 eggs? 
How many times 2 boys, in 6 boys ? How many times 
2 in 6 ? 3 times 2 are how many ? 

5. How many marbles are four 
marbles and four marbles? How 
many marbles are 2 times 4 marbles? How many are 
2 times 4 ? 

^. How many times 2 boats are there in 8 boats ? How 
many times is 2 contained in 8 ? 

7. If there are 2 bunches of acorns, and each bunch con- 
tains 5 acorns; how many acorns are there in both ? How 
many are 2 times 5 acorns ? How maiij ^x^'J^ \3asvfc'e»^*l 
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LESSON XIV. 

WRITING HIGHER NUMBERS BY MEANS OF FIGURES. 

Numbers from ninety-nine to one-thousand are written 
by three figures. The figure on the right, as we have 
already learned, stands for units, the second figure from 
the right stands for tens, the third figure stands for 
hundreds. 

If there are no units, the figure on the right is 0. 

If there are no tens, the second figure from the right 
isO. 

We will now write the numbers from one hundred to 
one hundred and twenty by means of figures : 

101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 
113, 114, 115, 116, 117, 118, 119, 120. 

Two hundred is written by putting 2 in the place of 
hundreds, in the place of tens, and in the place of 
units; thus, 200. 

Write two hundred and one; two hundred and two; 
two hundred and three ; write two hundred and twelve. 

Write three hundred; four hundred; five hundred; 
six hundred; seven hundred; eigh fc hundred ; nine hun- 
dred ; two hundred and twenty-five. 

Write nine hundred and nine; nine hundred and 
ninety nine ; six hundred and four. 

One thousand is written thus, 1000. 

One thousand, one hundred, one ten, and one unit, as 
one number, are written thus, 1111 ; and the whole num- 
ber is read one thousand one hundred and eleven. 

Write in figures one thousand two hundred fifteen; 
one thousand and five; and one thousand and ten. 
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LESSON XV. 

WRITING NUMBERS BY LETTERS. 

We have learned two methods of writing numbers, one 
by words, and another h"^ figures. 

We will now learn a third method; the lessons in this 
book are numbered by this method. 

In this method we use seven letters, I, V, X, L, C, D, M. 

The following table shows how numbers are expressed 
by these seven letters. 

TABLE. 



1 . 


. . L 


21 . 


. . XXT. 


2 . , 


, . II. 


22 . 


. . XXII. 


8 . 


. . III. 


23 . 


. . XXTTT. 


4 . 


, . IV. 


24 . , 


, . XXIV. 


5 . 


. . V. 


25 . . 


. XXV. 


6 . , 


, . VI. 


26 . . 


. XXVI. 


7 . 


. . VII. 


27 . 


. . XXVII. 


8 . . 


. Vlll. 


28 . 


. . xxvm. 


9 . . 


. IX. 


29 . . 


. XXiX. 


10 . . 


• Jx.. 


30 . 


. . XXX. 


11 . . 


. XL 


40 . . 


XL. 


12 . . 


. . xn. 


50 . . 


L. 


13 . , 


, . XIII. 


60 . , 


LX. 


14 . , 


, . XIV. 


70 . . 


. LXX. 


15 . . 


. XV. 


80 . . 


. LXXX. 


16 . . 


. XVI. 


90 . . 


. xc. 


17 . 


. . XVll. 


100 . , 


. . G. 


18 . . 


, . xvm. 


500 . . 


D. 


19 . . 


. XIX. 


1000 . 


. . M. 


20 . . 


, . XX. 


10000 . 


. . '^ 





L^9 1 We have three methods of expresaing 
imbecs. 

y. By words— called the Word Method ; 
/( ,\\ as one. two, three, four, et«. 
1 y. Bj- flgures— called the Arabic Method ; 

aa 1, 2, 3, 4, etc. 

3. By letters — called the Roman Method ; as I, II, 
ra, IV, etc. 

Write all the numbera to fifteen, by each of the three 
methodB. 
The method of wnting nombers is called Notation. 
The method of reading written numbers ia called 
Numeration. 



nECAPITULATION AND DEFINITIONS, 

1. A Unit is a single thing. 

2. A Number ia one or more thinga of the same kind. 

3. A Figure is a character used to denote a number. 

4. Notation is the method of writing numbera. 

5. Numeration is the method of reading written 
immbers. 

6. The Word Notation is the method of writing 
uumbers by means of words. 
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7. The Arabic Notation is the method of writing 
numbers by means of figures. 

8. The Roman Notation is the method of writing 
numbers bv means of letters. 

9. The ten figures taken separately are called digits. 
The naught is also called cipher or zero, and when con- 
sidered by itself, has no value. The other figures are 
called significant, because each has a value. 

10. Arithmetic is the science of numbers, and the art 
of computing by them. 

TESTQUESTIONS. 

What is a unit? What is a number? Write five numbers; 
write seven numbers. How many units in each? In how many 
ways can we express numbers ? What is the first method ? What 
is it called? What is the second? What is it called? What is 
the third? What is it called ? What is notation? What is numer- 
ation ? What is Arithmetic ? 

ORDERS OF UNITS. 

11. How many fingers and thumbs have you ? Write 
the number by a word. 

Will any one of the ten figures express this number? 

What is the greatest number that one figure will ex- 
press ? 

One book is a single thing — a unit. If we make a 
bundle of ten books this bundle is a single thing, and is, 
therefore, a unit. But these units are not alike. One 
unit is a single book; the other is a single bundle of 
ten books. The single book is called a unit of the first 
order ; the single bundle of ten books is called a unit of 
the second order. 
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How many single books make the single bundle ? 

How many units of the first order in one unit of the 
second order? 

If we make ten bundles with ten books in each bundle 
and then place the ten bundles together, making one large 
bundle, the large bundle will also be O'iie thing — a unit. 
How many small bundles in the large bundle ? 

This last mentioned unit is a unit of the third order. 
How many units of the second order make one unit of 
the third order? 

Write the figure one, and at the left of it write another 
figure one. The first one is a unit of the first order. The 
second one is a unit of the second order. 

How many units of the first order make one unit of the 
second order? 

Write another figure one at the left of the second. 
This last one expresses a unit of the third order. 

How many units of the second order make one unit of 
the third order? 

Write another figure one at the left of the last. This is 
a unit of the fourth order. How many units of the third 
order make one unit of the fourth order? 

Now T\Tite, without assistance, a imit of the fifth order 
and a unit of the sixth order. 

Write with one figure two units of the first order; two 
of the second; two of the third ; two of the fourth; two 
of the fifth ; and two of the sixth. 

Note. — Always remember that one order of figures occupies hit 
one place, and the la/rgest nurnb&r of any one order is nine. 

Write in figures, as one number, three units of the first 
order, four units of the second order, two units of the 
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third order, five units of the fourth order, one unit of the 
fifth order, and nine units of the sixth order. 
• These numbers are integers, 
13. An Integer is a whole number. 

13. Units of the First Order either stand alone, or 
occupy the right-hand place. 

14. Units of the Second Order occupy the second 
place from the right. 

15. Units of the Third Order occupy the third 
place. 

You may now tell what place units of the fourth order 
occupy; units of the fifth order, sixth order, seventh 
order, eighth order, ninth order, tenth order. 

Units of the second order may be expressed without 
a unit of the first order, by putting a cipher in the place 
of the unit of the first order. Thus, 10. 

The orders of units are indicated by the relative positions 
of the figures. 

Units of any ordjer may be written without express- 
ing the units of other orders by putting ciphers in the 
place of the other units. Thus, two units of the third 
order are written 200; two units of the first order and 
four units of the fifth order are written thus, 40002, 
ciphers taking the place of the absent units. 

Write two tens. What number have you written ? 

Write three tens, and at the right of it two units. 
What number have you now ? 

Write three units of the fourth order, and in the same 
line one unit of the third order, five units of the second 
order, and nine units of the first. What number do they 
express? 

2 
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Units of the First Order express single things^ and 
are called simply units. 

Units of the Second Order express collections of 
ten single things, and are therefore called tens. 

Units of the Third Order express collections of ten 
tens, or one hundred, and are therefore called hundreds. 

Units of the Fourth Order express collections of 
ten hundreds or one thousand, and are therefore called 
thousands, as shown in the following 

NUMERATION TABLE. 

4 
i 4 



B 


s 




a 


• 
OD 




Eh 


o 

a 




m 


;3 




•M 




<M 




o 


•c 




O 


1— 1 




■§ 


Eh 


• 
J 


'S 


m 


• 


5 


o 


2 


o 


OD 





9 

c 
« 






i 

9 




» 


H 


H 


» 


H 


pq 



§ s 



Q 



O 



;3 
Q 



« S . =3 S -i 






13§1S|1S*I 
213546978078463 



Note to Teachebs.— Minds are not all fonned in the same 
mould. The teacher will find an unlimited variety, and must be 
ready to vary his methods of teaching accordingly. 

SIMPLE AND LOCAL VALUES. 

Another method of presenting this subject is the fol- 
lowing. It is inserted to meet the wants of those who 
fail to comprehend the first method. 

16. Figures have two values, called a Simple Value 
and a Local Value. 

The Simple Value of a Figure is its value when 
standing alone, or when used as the right hand figure of 
a number. 
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The Local Value of a Figure is its value arising 
from the place in which it stands. When 2 stands alone 
or at the right hand, it denotes 2 units ; when it stands in 
the second place from the right, it denotes 2 tens, as in 
24 ; when it stands in the third place from the right, as in 
234, it denotes 2 hundreds. The local values of figures 
increase from the right to the left by a scale of tens. 

TEST QUESTIONS, 

What do anits of the first order express ? Units of the second 
order ? Third ? Fourth ? How many values have figures ? What 
is the simple value of a figure ? What is the local value ? Write 
2 so as to show its simple value. Write 2 so as to denote 2 tens ; 
to denote 2 hundreds. How do the local values increase ? 

Places of figures and orders of units are counted from 
right to left, but numbers are read from left to right. 

EXAMPLES IN NOTATION AND NUMERATION. 

!?• 1. Numbers from one to nine inclusive are collec- 
tions of simple units, and are expressed by a single figure. 

2» Numbers from ten to ninety-nine inclusive are com- 
posed of tens and units. Thus, twenty-seven is composed 
of 2 tens and 7 units ; forty-eight is composed of 4 tens 
and 8 units. 

Write the following numbers by means of figures : 

1. Twenty-five. 6. Thirty-two. IL Forty-two. 

2. Forty-one. 7. Fifty-eight. 12. Ninety-four. 
S. Fifty-seven. 8. Nineteen. 13. Eighty-two. 

4. Eighty. 9. Twelve. U. Sixty-five. 

5. Ninety-one. 10. Seventy-six. 15. Ninety-nine. 
Bead the following numbers : 

84. 62. 94. 38. 27. 33. 76. 
79. 41. 81. 54. 4&, '^n. 1^* 
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3. Numbers from one hundred to nine hundred and 
ninety-nine inclusive are composed of hundreds, tens, and 
units. Thus, the number four hundred and sixty-five is 
composed of 4 hundreds, 6 tens, and 6 units ; two hun- 
dred and three is composed of 2 hundreds, tens, and 3 
units, 

EXAMPLES. 

Write the following numbers by means of figures: 

1. Two hundred and sixty-five. 

2. Three hundred and ninety. 
S. Seven hundred and eight. 

4. Eight hundred and fifty-seveiL 

5. Nine hundred and eighty. 

6. Four hundred and thirty-twa 

7. Two hundred and six. 

S, One hundred and ninety-nine. 
9. Five hundred and seventy-three, 
10. Six hundred and sixty-six. 

4. To read a number of three figures, we name the 
number of hundreds and then read the tens and units, as 
though they were by themselves. Thus, 512 is read, five 
hundred and twelve ; 874 is read, eight hundred and 
seventy-four ; 209 is read, two hundred and nine. 

Eead the following numbers : 



1. 


713. 


7. 


495. 


IS. 


642. 


19. 


384 


2. 


806. 


8. 


888. 


u. 


404 


80. 


763. 


s. 


200. 


9. 


232. 


IB. 


546. 


M. 


914 


I 


817. 


10. 


450. 


16. 


634. 


22. 


571. 


5. 


728. 


11. 


527. 


17. 


978. 


28. 


994 


6. 


837. 


12. 


932. 


18. 


769. 


iSl 


999. 
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18. Numbers are written by putting each order in it 
own place, and if any order is not mentioned, naugh 
must occupy its place. 

Write the following numbers by means of figures : 

L Six thousand four hundred and twenty-one. 
2. One thousand three hundred and five. 
S, Two thousand and ninety-six. 
^. Eight thousand and one. 

5. Four thousand and nine hundred. 

6. Sixty-one thousand three hundred and seven. 

7. Twenty-three thousand seven hundred and five. 

8. Two hundred and fifty-nine thousand. 

9. Three hundred, forty-eight thousand and thirteen, 

Bead the following numbers, and name the number o 
units in each order: 

(i.) (2.) (3.) (4.) (5.) 

1423 2010 23705 67832 258013 

(6.) (7.) (8.) (9,) {10,) 

2567 1365 61307 57243 700230 

PERIODS OF FIGURES. 

19. Numbers containing more than three figures ar 
separated into periods of three figures each, beginning a 
the right. The left-hand period may contain less tha: 
three figures. 

The first period, counting from the right, is called th 
period of units, the second is called the period of tliou 
sands ; the third is the period of millions, and so on, a 
shown in the following table : 



) 
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Periods . . . trillions, billions, millions, thousands, units. 

o o o o . o 

t/j QD OD QD OB 

©«MO P*"-"© 9^*'-'0 y***-"© P**-*© 

H© ^© _^0 _20 *^© 

13 as vT^ QQ ^o as 'T3 qq ft^ QD 

SoQ-e SoB-e Soa-^ ScD"^? So-e 



-SQ 5SS 5©S 5S9 3Sa 
Number ... 2 3 1, 8 7 6, 4 1 5, 300, 210. 

The number written above is read, 231 trilUonSy 876 
Mllmis, 415 millions, 300 thousands, 210, 

The table may be extended at pleasure ; the units of 
the succeeding periods are quadrillions, quintillions, sex- 
unions, etc. 

Every period except the left-hand one must be complete, 
that is, it must contain three digits, but one or all these 
digits may all be ciphers. 

Divide 14674268436173 into periods. Tell how many 
figures in each period, and read the number. 

DEFI N ITION. 

30. A Rule is a brief direction for performing work. 

RULE FOR NOTATION. 
Begin at the left and write the figures of each 
period in their proper order, filling all vacant 
places with ciphers, 

RULE FOR NUMERATION. 

/. Begin at the right and separate the number 
into periods of three figures each, until you reach 
the left-hand period, which may have one, two, or 
three figures. 

II, Begin at the left and read each period as if 
it stood alone, naming each period as you read its 
last figure. 
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Write, point oflT, and read the following numbers : 

2345 421121 89587346 

14800 103043 6129456013 

21576 7271856 9078645327 

743209 234517 12769853412 

825364 100200 874218654214 

TEST QUESTIONS. 

How many periods in the last number ? Name the periods in 
this number. How many figures in each period ? Give the rule for 
notation. Give the rule for numeration. Which period may have 
less than three figures ? 

CLASSIFICATION OF NUMBERS. 

Count five. In this manner of counting, you mention 
the numbers without a thought t)f any object. Num- 
bers used in this way are called abstract numbers. 

Count the number of scholars in this class ; the num- 
ber of maps on the wall; the number of books on my 
desk ; the number of panes of glass in the window. Num- 
bers used in connection with the objects counted, indi- 
cating the number of objects, are called denominate or 
concrete. 

DEFINITIONS. 

31« An Abstract Number is one whose unit is not 
named ; as three, five, seven, 

33. A Denominate or Concrete Number is one 
whose unit is named ; as three girls, five pounds seven 
pennies, eight pencils. 

Name five abstract numbers. Name five denominate numbers. 
Write four abstract numbers. Write five denominate numbers. 
What is an abstract number? Wliat is a denominate number 
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33. All Integer or Integral Number is one which 
expresses one or more entire things. 

34. The Unit of any number is one of the collection 
which constitutes the number, 

35. Similar or Like Numbers are those that have 
the same kind of unit ; as eight days and ten days, two 
yards seven feet, and six yards eleven feet, 

36. Unlike Numbers are those that have different 
kinds of units ; as eight horses and five cows, six pencils 
and four knives, two feet and three days, 

REVIEW QUESTIONS. 

What is a unit? Write a unit. What is a number? Write two 
numbers. What is arithmetic ? What is notation ? What is numer- 
ation? Name the three methods of notation. The Arabic notation 
employs how many figures ? Write them. What are these figures 
called taken separately? What is an abstract number? Give two 
examples. What is a concrete, or denominate number? Give three 
examples. What is an integer ? What are like numbers ? Give 
two examples. What are unlike numbers ? Give two examples. 
What are the first four orders of units ? Write four units of the 
third order. How many units of any order make one unit of the 
next higher order? What is the greatest number that can be ex- 
pressed by one figure ? What is the p^reatest number that can be 
expressed by two figures ? What by three figures ? When there 
are four figures in a number, of what orders is it composed ? Give 
an example and name the order of each figure. What do units of 
the first order denote ? What do units of the second order denote ? 
What do units of the third order denote? What is the simple 
value of a figure ? What is the local value of a figure ? Give all 
the general principles of notation and numeration. Give the rule 
for notation. Give the rule for numeration. How are numbers 
expressed in the Roman notation ? What are figures ? Name all 
the orders to trillions, beginning with units. Name the first four 
periods. Why is the second order called tens ? Why third called 
hundreds ? Why fourth called thousands ? 





/Vjnf]: ADDITION. 

j I 1. ]|[fU7 has 

1 & iM, and 

her mother gives her 

another doll; how many 

dolls has she then? 

Write the unmher of 
dolls that Mary has. 

How many are 1 and 1? How many are 1 and 1 
and 1 ? How many are 1 and 1 and 1 and 1 ? 

/^~^.j::r ^' If a farmer has 

-'" '■ ' 3 horses in the pas- 

ture and his neigh. 
bor puts in 1 more ; , 
how many horses will 
there be in the pas- 
ture? How many are 
2 and 1? 3 and 1? 
4 and 1? 6 and IP 8 and 1? 7 and 1? Sandl? 
9 and 1 ? 10 and 1 ? 12 and 1 ? 17 and 1 ? 
Write the number of horses in the pictwxa. 





3. How many 
dimes are 3 dimes 
9.0.^^ dimes f How 
many are 2, and 1, 
andl? How many 
are 3, 1, and 1 P 
How many are 4, 
1, and 1? How 
many are 5, 1, and 
1 P How many are 
6, 1, and 1 ? 

4. How many cents are 4 cents, 2 cents, and 1 centt 
How many are 3, 3, and 1 ? How many are 3, 3, and 1 ? 

5. How many meii are three men, two men, and two 
men f How many are 3, 3 and 3 ? 

5. How many warbles are 4 martles, 3 mard^g, and 8 
morS^es ? How many are 3, 4 and 2 ? 

6. The word bridge has 6 letters, the word maw haa 3 
letters, and the word k;? has 3 Je^^ers ; bow many letters in 
the three words? How many in the first two words? 

The operation of finding how many dolls Mary has, 
how many horses there are in the pasture, etc., is called 
Addition, and the number thus found is called the Sum 
or Amount. 

DEFINITIONS, 

37t The sum of two or more numbers is a number 
which contains as many units as all the numbers taken 
together. 

28. Addition is the operation of Ending the snm of 
two or more numbers. 
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The numbers to be added must be similar, that is, they 
must have the same unit. Three days and two days can 
be added, because they have the same unit, one day ; but 
three days and two yards cannot be added, because they 
have not the same unit. 

What is the sum or amount of two or more numbers ? What is 
addition ? What are similar or like numbers ? 

SIGNS. 

In the examples given above, the word and is used to 
denote the addition; we generally denote it by this sign +, 
which is called plus, and when it is used between num- 
bers it shows that they are to be added; thus 6 + 3 + 2 
are 11, means that the sum of six and three and two is 
equal to eleven. 

In place of the word are, the sign = is used. It is 
called the sign of equality , and is read equals or equal to ; 
thus, 6 + 4 + 8 = 18, is read, six plus four plus eight 
equals eighteen. 

What is the sign of addition? Make it. What does it denote ? 
What is the sign of equality ? Make it. 

39. The sign of equality placed between numbers 
or combinations of numbers, shows that those at the left 
hand are equal to those at the right. 

The entire expression is called an equation; thus, 
6 + 3 = 9, 7 — 2 = 5, 8x3->2 = 14 — 6 + 4, 
are equations. 

30. An Arithmetical Equation is the expression of 
equality between numbers or combinations of numbers. 

What is an equation ? Write an equation. 
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EXERCISES FOR 


ORAL ^A;ORK. 


1 + 1 = ^ 


2+2 = ? 


3+3=? 


4+4 = ? 


2 + 1 = ? 


3+2 = ? 


4+3=? 


5 + 4 = ? 


3 + 1 = ? 


4+2 = ? 


6+3 = ? 


6+4 =r? 


4 + 1 = ? 


5+2 = ? 


6+3 = ? 


7+4 = ? 


6+1 = ? 


6+2 = ? 


7+3 = ? 


8+4 = ? 



31. Make and leam the following 
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2+ 0= 2 


3+ 0= 3 


4+ 0= 4 


5+ 0= 5 


2+ 1= 3 


3+ 1= 4 


4+ 1= 5 


5+1-6 


2+ 2= 4 


3+ 2- 5 


4+ 2= 6 


5+ 2= 7 


2+ 3= 5 


3+ 3= 6 


4+ 3= 7 


5+ 3= 8 


2+ 4- 6 


3+ 4- 7 


4+ 4= 8 


5+ 4= 9 


2+ 6= 7 


3+ 5= 8 


4+ 5= 9 


5+ 5=10 


2+ 6- 8 


3+ 6= 9 


4+ 6=10 


5+ 6=11 


2+ 7= 9 


3+ 7=10 


4+ 7=11 


5+ 7=12 


2+ 8=10 


3+ 8-11 


4+ 8-12 


5+ 8-13 


2+ 9=11 


3+ 9=12 


4+ 9=13 


5+ 9=14 


2 + 10=12 


3 + 10=13 


4+10=14 


5 + 10=15 


6+ 0= 6 


7+ 0- 7 


8+ 0= 8 


9+ 0- 9 


6+ 1- 7 


7+ 1= 8 


8+ 1= 9 


9+ 1=10 


6+ 2= 8 


7+ 2- 9 


8+ 2=10 


9+ 2=11 


6+ 3= 9 


7+ 3-10 


8+ 3=11 


9+ 3=12 


6+ 4=10 


7+ 4-11 


8+ 4-12 


9+ 4-13 


6+ 5=11 


7+ 5=12 


8+ 5-13 


9+ 5 = 14 


6+ 6-12 


7+ 6=13 


8+ 6=14 


9+ 6=15 


6+ 7=13 


7+ 7=14 


8+ 7-15 


9+ 7=16 


6+ 8=14 


7+ 8=15 


8+ 8-16 


9+ 8=17 


6+ 9=15 


7+ 9=16 


8+ 9=17 


9+ 9=18 


6 + 10-16 


7 + 10=17 


8 + 10=18 


9 + 10=19 



Note. — The teacher will be amply repaid for thorough drill in 
all possible combinations of the digits. The pupil should be 
thoroughly master of the table. Frequent exercises are required 
to secure this and to break up the habit of counting, which if 
/AteJ to rapidity in addition. 
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EXAMPLES 


FOR ORAL >A/^ORK. 


1. 


2+7 = ? 


6. 9 + 5 ~? 9. 9 + 2-? 


2. 


4+9 = ? 


6. 8 + 4=? 10. 7 + 8 = ? 


3. 


8 + 6-? 


7. 8 + 9 = ? 11. 6 + 9-? 


I 


3 + 6=? 


8. 3 + 8=? 12. 8 + 7 = ? 


13. 


3+4+2+5 = ? 


16. 9 + 3 + 2 + 4 = ? 


H> 


4 + 5+3 + 4 = ? 


17. 1 + 3 + 4 + 3 + 2 = ? 


15. 


7 + 3 + 2 + 5 = ? 


18, 3 + 2 + 3 + 4+2 + 3 = ? 



iR 4+3 + 2+3 + 1 + 6=? 3 + 8 + 5 + 4+6 = ? 

20. 6 + 2+3 + 1 + 2+4+5 = ? 7 + 9 + 8 + 6 = ? 

21. 8+5 + 4+2+3 + 1 + 7 = ? 9 + 3 + 6+4 = ? 
9 + 6 + 3 + 4+6+2 + 1 = ? 4+9 + 8 + 7 = ? 



Note. — The signs of interrogation in these and all similar exam- 
ples indicate that the second members are to be supplied hj the 
pupil. 

23. Count by twos from 2 to 50 ; thus, 2, 4, 6, 8, 10, etc. 
2i. Count by threes from 3 to 99 ; from 27 to 120. 

25. Count by fours from to 100 ; from 105 to 160. 

26. Count by fives from 1 to 106 ; from 200 to 250. 

27. Count by sixes from to 108 ; from 212 to 242, 

28. Count by sevens from to 98 ; from 100 to 135. 

29. Count by eights from to 104; from 150 to 174. 

30. Count by threes from 4 to 46 ; from 50 to 77. 

31. Count by fives from to 100 ; from 200 to 250. 

32. Count by nines from to 99 ; from 100 to 154. 

33« Instead of writing numbers in a horizontal line 
with the sign between them, it is more convenient to 
write them in columns without any sign, the sum being 
written beneath. In the following examples, add from the 
bottom upward. 



/ 
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EXAMPLES 


FOR 


^A^RITTEN 


WORK. 




{1.) (2.) 


(5.) 


(•*•) 


(5.) 


(6.) 


(7.) 


{8.) 


(9.) 


4 6 


8 


8 


9 


8 


6 


1 


5 


5 8 


3 


8 


3 


4 


7 


2 


9 


7 2 


8 


4 


9 


3 


3 


5 


4 


3 9 


7 


7 


5 


5 


8 


9 


7 
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In adding, name only the I'esiilts of each addition : 
thus. Example (1), three, ten, fifteen, nineteen; Example 
(2), nine, eleven, nineteen, twenty-five. 

Prove the work by adding from the top downward; if / 
the same sum is obtained, the work is thought to be right: 

Add and prove the following examples: 
{10) {IL) {12,) {13,) {U.) {15.) {16,) {17.) {18,) 



7 9 7 


8 


5 


8 


5 


7 


8 


8 8 3 


4 


7 


1 


5 


6 


3 


14 6 


9 


4 


6 


3 


5 


2 


5 3 5 


3 


3 


9 


2 


9 


5 


4 9 2 


2 


9 


4 


9 


4 


7 


{19.) {20.) {21.) 


{22.) ' 


{2S.) 


{.m 


{25.) 


{26.) 


{27. 


8 8 4 


4 


1 


9 


4 


6 


8 


4 2 6 


5 


3 


1 


5 


2 


9 


3 8 5 


9 


7 


8 


7 


6 


4 


6 3 3 


2 


2 


6 


2 


3 


2 


2 7 8 


1 


4 


3 


8 


4 


1 


19 9 


3 


9 


2 


6 


7 


8 



28. Find the sum of 3, 4, 8, 9, 7, 4, and 5. 

29. Find the sum of 6, 3, 2, 1, 8, 9, 4, 5, and 9. 
SO. Find the sum of 9, 8, 6, 7, 2, 5, 8, 7, and 17. 
81. Find the sum of 8, 7, 9, 6, 3, 5, 1, 4 and 5. 
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Simple numbers may be added by the following 

RULE. 

/. Write the numbers so that units of the same 
order shall stand in the same column. 

IL Begin at the right, add each column, and 
write the sum, if less than ten, under the colum^n. 

HI, When the sum, of any column exceeds 
nine, set down the right-hand figure of the sum, 
under the column, and add the number indi- 
cated by the left-hand figure or figures to the 
next column. 

IV, Continue this operation till all the col- 
umns have been added; write the entire sum^ 
of the last column. 

Proof. — Add the numbers from the top down- 
ward ; if the result is the same as the first sum, 
the worJc is presumed to be right. 







EXAM PLES. 






w 


(2.) 


{S.) 


(■*.) 


(5.) 


(6.) 


24 


30 


45 


81 


16 


42 


32 


23 


33 


72 


12 


33 


51 


64 


61 


63 


27 


21 


70 


72 


70 


54 


38 


48 


177 












(7.) 


(«.) 


(9.) 


(10.) 


{11.) 


(m) 


36 


18 


84 


44 


88 


80 


47 


41 


62 


37 


66 


60 


58 


82 


31 


18 


23 


45 


79 


61 


14 


29 


32 


' 57 
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{IS.) 


(U.) 


{15.) 


{16.) 


213 


127 days 


236 quarts 


812 


416 


213 days 


72 quarts 


174 


729 


418 days 


801 quarts 


702 



Sum, 1358 758 days 

In the last four examples, which answers are abstract ? 
Which are concrete ? 
Can 127 days be added to 236 quarts t Why not ? 

EXAMPLES. 

17. Find the sum of 125, 718, 64, 376, and 715. 

18. Find the sum of 73 years, 172 years, 60 years, 812 
years, 43 years, and 197 years. 

iP. Add 345 quarts, 117 quarts, 123 quarts, 885 quarts, 
64 quarts, and 543 quarts. 

20. Add 2,135 pounds, S,12Q pounds, 3, lb2 pounds, 8,176 
pounds, and 364 pounds. 

21. Find the sum of 77, 213, 315, 421, and 607. 

Add the following groups of numbers : 

^^. 818, 328, 40, 671, 364, 484, and 793. 

23. 15, 812, 75, 717, 645, 720, aud 347. 

2Ji^ 412 days, 817 days, 516 days, and 893 ^ay«. 

Abbreviations. — In what follows, ft. stands for feet ; yds. for . 
yards ; lbs. for pounds ; in. for indies ; qts. for quarts; and the sign 
$ placed before a number stands for dollars. 

When dollars and cents are expressed, we first write the 
sign, then the number of dollars, then a point or period, 
and then the number of cents: thus, $25.75, read twenty- 
five dollars and seventy-five cents. If the number of cents 
to be written is less than ten, a cipher .must be put in 
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the tens place ; thus, 116.05, read sixteen dollars and five 
cents. If cents alone are to be written, we first make the 
sign of dollars, then a 0, then the point, and then write the 
number of cents; thus, 10.16, read 16 cents. When dol- 
lars, cents, and mills are to be expressed, write the dollars 
and cents as above, and the mills at the right of the cents. 
Seven dollars, twenty-five cents and eight mills are writ- 
ten $7,258. 

EXAMPLES. 

Find the sum of 

25. 512//., 893//., 911//., 745//., and 14//. 

26. 482 yds., 886 yds., 924 yds., 87 yds., and dUyds. 

27. 864 lbs., 342 lbs., 182 lbs., 94 lbs., and 14 lbs. 

28. 667 in., 843 in., 918 in., 445 in., and 887 in. 

29. $818, $435, $88, $413, $867, $983, and $71. 

30. 2,314, 12,107, 210,026, 78,784, and 68,547. 
81. $2,308, $12,125, $41,410, and $18,876. 

32. 1,280 yds., 71,413 yds., 47,489 yds., and 9,297 yds. 

33. 1,762 »5., 4,389 /fe., 120,000 »5., and 172,794 »s. 
3J^. 8^2 ft, 8,848//., 27,796//., 152,407//., and 18//. 

35. $64, $640, $6,832, $9,040, $118,920, and $8,734. 

36. 614 in., 3,260 i7i., 89,705 iii., 8,884 in., and 286 in. 

DEFINITIONS. 

33. A Problem is a question requiring a solution. 

34. A Solution is the operation of finding the re- 
quired answer. 

PRACTICAL PROBLEMS FO R OR A L AA/^O R K. 

35. 1. Jane's father gave her 6 peaches and her mother 
gave her 4 more ; how many peaches did both give her? 

Solution. 6 peaches + 4 peaches = 10 peaches. Ant. 
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2. Charles gave 10 cents for a Faber pencil No. 2, 

5 cents for an Eagle pencil No. 2, and 8 cents for a 
Stoddard pencil ; what did the three pencils cost him ? 

3. The head of a fish caught in Newark Bay was 

6 inches long, its body 21 inches long, and its tail 

7 inches long; how long was the fish ? 

4. Count by 7's from 2 to 79 ; from 5 to 96 ; from 4 
to 102 ; from 9 to 51 ; from 11 to 74. 

5. George solved 19 problems in the morning and 8 in 
the evening; how many did he solve in all ? 

Foe Written Woek. 

6. A grocer has 3 hogsheads of sugar, of which the 
first weighs 957 lbs., the second 1,023 lbs., and the third 
1,179 lbs.; what is the weight of them all ? 

Explanation. — The weight of illustration. 

the whole is equal to the sum of the 957 lbs. 

weights of all the parts. Hence, we 1023 lbs. 

set down the separate weights and 117Q Jhs 

add them. - 

Ans. 3159 lbs. 

7. A merchant bought 4 pieces of cloth for $129, 
6 pieces of silk for $312, and 97 pieces of muslin for 
$873 ; what did he pay for them all ? Ans. $1,314. 

8. A gentleman bought a pair of horses for $650, a set 
of harness for $190, and a carriage for $955; what did 
they all cost ? 

9. A merchant bought a horse for 112 dollars; after 
keeping him a short time, he sold him, and gained 25 
dollars ; how much did he receive for the horse ? 

10. The mail route from Albany to New York is 144 
miles, from New York to Philadelphia 90 miles, from 
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Philadelphia to Baltimore 98 miles, and from Baltimore 
to Washington City 38 miles; what is the distance from 
Albany to Washington ? 

FOR ORAL WORK. 

36. U A man bought a firkin of batter for $9, a keg 
of syrup for 16, and 5 bushels of wheat for $7; how 
much did he give for the whole ? 

2, A boy gave to one of his companions 7 apples, to 
another 6, and to a third 8; how many apples did he 
give away? . 7 + 6 4-8 = ? 

5. A farmer bought a cow for $30, a sheep for $20, and 
a calf for $10 ; how much did he give for the whole ? 

i. In a young peach orchard Jane found 27 peaches on 
one tree, on another 10, on another 8, and on another 5 ; 
how many peaches did she find ? 

6. A lady bought a muff for $25, a boa for $15, and a 
pair of gaiters for $10 ; how much did she pay for the 
whole? $25 + $15 + $10=? 

FOR WRITTEl^ WORK. 

L A grocer sold 289 pounds of sugar for $28, ten 
barrels of flour for $108, and a quantity of pork for $879 ; 
what did he get for the whole ? 

2, A person pays $950 for a lot of ground, on which lie 
builds a house costing $5,430, a barn costing $986, and 
then sells the whole so as to gain $914 ; what was his sell- 
ing price ? 

3. A farmer raises 673 bushels of wheat, 1,489 bushels 
of com, 67 bushels of barley, and 1,682 bushels of oats; 
how many bushels of grain does he raise in all ? 
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4. A farmer sells his stock of cattle as follows : for his 
oxen he gets *883, for his cows 11,279, for his calves $413, 
and for his horses $980 ; what does he get for them all ? 

5. A gentleman huilds a house; his lot costs him 
$1,254, the carpenter work costs $4,320, the masonry 
$2,110, the painting and papering $1,187, and the mis- 
cellaneous expenses amount to $1,277 ; what is the cost 
of the whole ? 

6. The distance from Boston to Springfield is 99 miles, 
from Springfield to Albany 102 miles, from Albany to 
Eochester 226 miles, from Eochester to Buffalo 65 miles, 
and from Buffalo to Chicago 518 miles ; how far is it from 
Boston to Chicago by this route? 

7. A manuf^turer paid $8,820 for rent, $17,780 for 
material, $47,885 for labor, and then sold his goods so ba 
to clear $11,827 ; what was the amount of his sales ? 

8. A speculator bought a house and lot for 1,964 dollars, 
expended 384 dollars in repairing and refitting the prop- 
erty, paid taxes and insurance amounting to 56 dollars, 
and then sold them so as to gain 396 dollars ; what did he 
get for the property ? 

TEST QUESTIONS. 

What is addition? What is the answer in addition called? What 
is the sign of addition ? What does it mean ? Make the sign of 
equality. Why is it called sign of equality? Write an example in 
which there is the sign of equality, and show how it is used. Give 
the rule for writing numbers in addition. Give the rule for add- 
ing and writing the results. How do you prove addition ? What 
is an equation ? What are the members of an equation ? What 
numbers can be added together? Make the sign for dollars. 
How many orders of units or places do cents occupy ? What sign 
is used between dollars and cents ? How are dollars, cents, and 
mills written for adding ? How many places do cents and mills 
occupy ? 
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1. One of the boya in the picture has 4 apples, the 
other boy has 3 apples ; how many more apples has the 
first boy than the secoDd ? 

2. One of the girls has 4 roses, the other has 3 roses; 
how many more roses has one girl than the other? 

3. On one side of the walk there are 5 trees, on the 
other side 2 trees ; how many more trees on one side than 
on the other ? 

4- On one side of the house yon can see C windows, on 
the other side 3 windows ; how many more can you see 
on one side than on the other? 
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5. A man had 12 cowsy and sold 3 of them; how many 
had he left ? 

In these five examples we are required to find Aow much 
greater one number is than another. The number thus 
found is the DiiTerence between the two numbers^ and 
the process of finding it is called Subtraction. The 
difierenqe is. also called a Remainder. 

DEFI NIT10N8. 

37. The Difference, or Remainder, is a number 
which shows how much greater one of two numbers is 
than the other. 

38. Subtraction is the operation of finding the dif- 
ference between two numbers. 

In these examples, and in all examples of subtraction 
in Arithmetic, the greater number is called the Minu- 
end. The less number is called the Subtrahend. 

39. The Minuend is one of two numbers from which 
the other is to be subtracted. 

40. The Subtrahend is the number to be subtracted. 

What is meant by the difference between two numbers ? What 
is subtraction ? What is the minuend ? What is the subtrahend ? 
In each of the following examples tell which is the minuend and 
which the subtrahend. 

Read and work the following 

EXAMPLES. 

1. 5 less 4 = 1. ^.6 less 1 = how many ? 

2. 7 less 6 =r how many ? 7. 6 less 4 = how many ? 

3. 4 less 1 = how many? 8, 5 less 1 = how many? 

4. 5 less 3 = bow many? 9, 4 less 2 = how many? 

5. 4 less 3 = how many ? 10. 3 less 1 = how many ? 
11. 8 less 3 are how manv ? 8 less 4 ? 8 less 5 ? 



SUBTRACTIOi?^. 47 

Instead of the word less between two numl)ers whose 
difference is required, this sign — is used. It is called 
the Minus Sign, or Sign of Subtraction. 

41. Minus denotes Ussy and when placed between two 
numbers it shows that the second is to be subtracted 
from the first Thus, 5 — 3 shows that 3 is to be taken 
from 5. 

43. The Parenthesis, ( ), is used to show that the 
expression enclosed by it is to be treated as a single 
number. Thus, 8 — (3 + 2) shows that the sum of 3 and 
2 is to be subtracted from 8. 

Bead ^nd work the following 

EXAMPLES. 

5-3 = ? 
4-3 = ? 

2-1 = ? 
6-2 = ? 
5—4 = ? 

7-2 = ? 

iP. 10— 3 = how many? 10—5? 10—7? 10—8? 
m 12— 1 = how many? 12—2? 12—3? 12-6? 

21. How many are 13— 1 ? 13— 2 ? 13—3 ? 13—4? 

22. How many are 14—1 ? 14—2 ? 14—3 ? 14—4 ? 

Write the sign of subtraction. What is it called ? What does 
it mean ? When used between two numbers what does it show ? 

Bead 8 — 3 = 5, and tell which is the minuend, 
which the subtrahend, and which the remainder ? 

Can you always tell, if the sign of subtraction is 
used, which is the minuend, and which is the sub- 
trahend ? How ? 



1. 


6-1 = 5. 


7. 


2. 


4-1=? 


8. 


S. 


3-2 = ? 


9. 


I 


5—2 = ? 


10. 


6. 


3-1=? 


11. 


6. 


8-4 = ? 


12. 



IS. 


4-2 = ? 


n. 


6-3 = ? 


16. 


5-1=? 


16. 


6—4=? 


17. 


6—5—? 


18. 


9-6-? 



48 



SUBTBACmOK. 



43. Write and learn the following 



SUBTRACTION TABLE. 



1 from 


2 from 


3 from 


4 from 


5 from 


2 leaves 1 


3 leaves 1 


4 leaves 1 


5 leaves 1 


6 leaves 1 


3 " 2 


4 " 2 


5 " 2 


6 " 2 


7 " 2 


4 " 3 


5 " 3 


6 ^^ 3 


7 " 3 


8 « 3 


5 " 4 


6 " 4 


7^4 


8 " 4 


9 " 4 


6 " 5 


7 " 5 


8 " 5 


9 " 5 


10 "5 


7 « 6 


8 « 6 


9 « 6 


10 « 6 


11 « 6 


8 « 7 


9 « 7 


10 " 7 


11 « 7 


12 « 7 


9 « 8 


10 " 8 


11 « 8 


12 « 8 


13 " 8 


10 '' 9 


11 « 9 


12 " 9 


13 « 9 


14 « 9 


6 from 


7 from 


.8 from 


9 from 


10 from 


7 leaves 1 


8 leaves 1 


9 leaves 1 


10 leaves 1 


11 leaves 1 


8 ** 2 


9 " 2 


10 " 2 


11 " 2 


12 '' 2 


9 " 3 


10 '' 3 


11 " 3 


12 '' 3 


13 « 3 


10 "" 4 


11 « 4 


12 " 4 


13 " 4 


14 « 4 


11 « 6 


12 « 5 


13 " 5 


14 " 5 


15 " 5 


12 " 6 


13 « 6 


14 " 6 


15 " 6 


16 '' 6 


13 « 7 


14 « 7 


15 « 7 


16 « 7 


17 " 7 


14 « 8 


15 « 8 


16 « 8 


17 " 8 


18 « 8 


15 " 9 


16 « 9 


17 « 9 


18 « 9 


19 " 9 



Note. — This table should be repeated until the scholar becomes 
familiar with It. Change the form thus: 2—1=1, etc Again, 
change thus : What number taken from 3 leaves 1 ? etc. 

The minuend, the subtrahend, and the remainder must 
be similar, or like numbers. 
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EXAM PLES. 




ORAL WORK. 


1. 7 - 4 = ? 


11. 12 — 3 = ? 


2. 8 — 3 = ? 


12. 14 — 5 = ? 


S. 9 — 6 = ? 


13. 15 — 6 = ? 


i. 12 - 9 = ? 


IJi. 16 - 7 = ? 


6. 11 - 4 = ? 


15. 15 — 8 = ? 


e, 6 - ? = 2. 


16, 15 - ? = 10. 


7. 5 - ? = 4. 


i7. 13 — ? — 4. 


8, 10-? — 3. 


18. 14 ? - 8. 


9. 12 - ? = 5. 


19. 12 — ? = 5. 


10. 13 — ? = 8. 


20. 15 - ? = 9. 

• 


21. 5 + 6 — 3 = ? 


29. 20 -(3+4 + 5)=? 


22. 7 + 8 — 4 = ? 


30. 19 (7 + 6 + 1) — ? 


23. 9 -f 3 — 5 = ? 


31. 12 — 2 — 2 — 2 = ? 


2^. 12 + 2+3—4 = 


? ^^.15 — 3 2 4 = ? 


25. 9 + 7 + 6-5 = ' 


? 33. 20 — 2 — 5 — 3 = ? 


26. 20 — (2 + 4) = 


:? 3J^ 18 — 5 — 4 — 3 = ? 


27. 15 - (3 + 5) = 


: ? 36. 20 - 6 — 5 — 3 = ? 


28. 18-(l+2 + 3) = 


= ? ^6. 18 + 3-<6-3)= ? 



,^7. 20 diminished by 5 = ? 15 diminished by 5 ? 10 
diminished by 5 ? 5 diminished by 5 ? 

38. In the same manner name the numbers from 62 to 
0, diminishing each by 2 ; from 78 to 52 ; from 100 to 78. 

39. What are the numbers from 86 to 2, when each is 
diminished by 6 ? from 122 to 8 ? 

44:. Instead of writing numbers for subtraction in a 
horizontal line with minus between, it is generally more 
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convenient to write the subtrahend under the minuend, 
placing the remainder beneath ; thus, 

12 Minuend. 
7 Subtrahend. 

5 Remainder. 
In this manner work the following 

EXAM PLES. 

(i.) {2) {3.) (4.) (5.) (6.) (7.) {8.) {9.) (10,) 
16 18 12 10 9 8 12 20 16 21 

7 

To prove the work, add the remainder to the subtra- 
hend, and if the sum is equal to the minuend the work is 
presumed to be right. 

Perform and prove the following 

EXAMPLES. 

{11,){12.) {13.) {U.){15.) {16.) {17.) {18.) {19) 
From 9 7 11 15 8 13 17 10 14 
Subtract^ JJ!_?_!^_? _?_? 

{20,) {21.) {22.) {23.) {24.) {25.) {26.) 

From Uyds. 12 lbs. 19ft. $13 16 m. 10 ^*s. Uqts. 
Subtract 9yds. 6 lbs. 10ft. $4 H in. dibs. 9qts. 

{27.) {28.) {29.) {30.) {31.) {32.) {33.) {3^.) 
FromS 10 lbs. 9yds.^ 12ft. Uin. 17 $15 'S3 days. 
Take 4 6 lbs. 2 yds. 4:ft. Sin. _8 _$9 21 days . 

Can* 9 pounds be subtracted from 12 yards ? Why 
not? 
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Exercises for Written Work. 

46. When the figures of the subtrahend 
are equal to or less than the correspond' 
ing figures of the tninuend. 

Explanation. — ^We write the sub- illustratiok. 

trabend nnder the minuend so tbat From 795 

units stand under units, tens under Snbtract 532 

tens, and hundreds under hundreds. rTT 

We begin at the right and subtract Bemainder. Ab6 

2 units from 5 units and write the 

remainder, 3 units, beneath. We then subtract 3 tens from 9 tens 
and write the result, 6 tens, in the column of tens. Then we sub- 
tract 6 kModreds from 7 hundreds^ and write the difference in the 
column of hnndreda. 

Proof. 

Add the subtrahend and remainder, 532 Subtrahend, 

and if the sum equals the minuend 263 Remainder, 

the work fa right ^=U.,M.««d. 

Secx)kd Method of Pboof. 

Subtract the remainder from the 795 Mnuend. 

minuend, and if the result equals the 263 Remainder 

subtrahend the work is right. 

532 Subtrahend. 

lu the same manner work and proye the following 

EXAMPLES. 



From 87 
Subtract 34 


76 
35 


{S.) 
95 
63 


69 
24 


{6.) 
82 
51 


{8.) 
98 

72 


Remainder^ 












(7.) 
From 64: yds. 


(8.) 
68 yds. 


(9.) 

$27 


{10.) 
69»«. 


{11.) 
96 in. 


{12.) 


Subtract 22 yds. 


Zbyds. 


$16 


it lbs. 


24 in. 


21ft. 
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Construct an example in subtraction having 3 orders 
of units, in which the numbers are abstract. 

Construct two examples, in which the numbers are 
concrete, each having three orders of units. 

Which is the minuend? Which is the subtrahend? What is 
the remainder in each example ? 
How do you prove subtraction ? 

46. When any figure in the subtrahend is 
greater than the corresponding figure in the 
minuend. 

If we subtract 4 from 7 we get 3. If we add 5 to both 
minuend and subtrahend, and then subtract, we get the 
same remainder 3. Thus, 

From 7 From 7 + 5 = 12 

Take 4 Take 4 + 5 = 9 

Rem. 3 Rem. 3 

Also, add 9 to both minuend and subtrahend. Thus, 

From 7 + 9 = 16 
Take 4 + 9 = 13 
Bem. 3 

From these illustrations we see that if the same number 
be added to both minuend and subtrahend, the remainder 
is not changed. 

Explanation. — Since 2 units are less From 5482 

than 5 units, we add \ ten to 2 units. Subtract 2625 

making 12 units, and subtract 5 units 

from 12 units, leaving 7 units, which we ^™- ^^^'^ 

write beneath. To balance the 1 ten 

added to the minuend we add 1 ten to the subtrahend, making 3 
teTis, which we subtract from 8 tens, leaving 5 tens ; this we write 
below. Since 4 hundreds are less than 6 hundreds, we add 10 hun- 
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dreds to 4 hundreds^ making 14 hundredSy from which subtract 6 
hundreds, and write the difference, 8 hundreds, beneath. To balance 
10 hundreds^ equal to 1 thovsandj added to the minuend, we add 1 
thousand to the subtrahend, making 3 thousands, which we subtract 
from 5 thousands and write the rem^dnder, 2 thousands, beneath, 
making our entire remainder 2,857. 

From these illustrations and principles we deduce the 
following 

RULE. 

Z Write the less rvwniber under the greater so 
that units of the same order shall stand in the 
same column. 

IL Beginning at the right hand, subtract each 
figure in the lower line from the one above it 
and set the remainder in the line below, 

III, If a figure in the lower line is greater 
than the one above it, increase the latter by 10, 
perform, the subtraction, and then add 1 to the 
next figure in the lower line. 

Examples foe Writtek Work. 



(i.) 


(2.) 


(3.) il) 


1 (5.) 


(6.) 


From 61 


73 


64 82 


94 


58 


Subtract 29 


48 


27 76 


78 


39 


Bern, 










(7.) 


{8.) 


(9.) 


(10.) 


(11.) 


From 578 


964 


887 


843 


765. 


Subtract 343 


352 


324 


232 


234 


Bem, 










{12.) 


(IS.) 


(m 


(16.) 


(16.) 


Fram 89Y lbs. 


415ft. 


679 yds. 


$813 


589 in. 


Subtract 534 lbs. 


• 203/t. 


234: yds. 


1261 


98 1». 


Bern, 








• 



( 
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{17.) (18.) (19.) (20.) 

From 2,843 $5,946 2,003 SfiOO ft. 

Subtract 1,678 $1,389 976 2,088/ /. 
Hem. 

(21.) (22.) {28.) (24.) (2^.) 

4760 3695 87231 67087 12048 

1986 1863 JL009 40000 _8034 

26. From 287 subtract 114. 

27. From 994 subtract 363. 

28. From 10,841 subtract 3,009. 

29. From $12,560 subtract 14,885. 

80. From 115,440//. subtract 19,359//. • 

81. From 1,310,844 subtract 337,775. 

82. From $4,478 take $989. 

83. From 77,475 yds. take 10,994 yds. 

84. Find the diflference between $785 and $323. 

85. Find the difference between 12,843 yds. and 

2,318 yds. 

86. Find the difference between 711,711 and 82,082. 

87. What is the difference between 6,858 //. and 

949//. ? 

88. How much does 244,887 exceed 108,104 ? 

89. 2,478 + 1,236 — (2,562 — 1,893) = ? 

TEST QUESTIONS. 

What is subtraction ? What is the minuend ? What is the sub- 
trahend? What is the difference, or remainder? How are the 
numbers written for work in subtraction ? When the figures of the 
subtrahend are equal to or less than the corresponding figures of 
the minuend, how do you subtract ? When a figure in the subtra- 
hend is greater than its corresponding figure in the minuend, how 
do you subtract ? How do you prove subtraction ? Give the rule for 
subtraction. What is a problem? What is the sign of subtrac- 
tion ? How is the parenthesis used in examples of subtraction ". 



SUBTRACTION. 55 

I^RACTICAL PROBLEMS. 
FOR ORAL WORK. 

47. 1. A man having $10, paid $6 for a pair of 
boots ; how many dollars had he left ? 

Solution. — He had the difference between $10 and $4, which 
is $6. 

2. A boy had 20 marbles, and gave away 7 of them ; 
how many had he left ? 20 — 7 = ? 

3. Mary is 15 years old, and Jane is 9 ; how long before 
Jane will be 15 ? 15 — 9 = ? 

J^ Two boys have together 20 ds. ; if one_ has 12 cts,, 
how many has the other? 20 •— 12 = ? 

5. James bought a book for 20 ds,, and paid a 25 d. 
piece ; how much change should he receive ? 

6. Charles has 50 ds., he pays 10 ds. for a pencil and 5 
ds» for a rubber; how many cents has he left ? 

FOR WRITTEN WORK. 

7. A merchant bought 750 yds, of cloth and sold 468 
yds, of the same ; how many yds, had he left ? 

8. From a flock containing 718 sheep 432 were sold ; 
how many remained ? 718 •— 432 = ? 

P. A man bought a pair of horses for $788, and sold 
them again for $629 ; how much did he lose ? 

10, A merchant bought a stock of goods for $1,887 and 
sold the same for $2,143 ; how much did he gain ? 

11, A man's income is $6,000 per annum and his ex- 
penses are $4,125 ; how much does he save? 

FOR ORAL WORK. 

48. L A man 50 years old has a son 20 years old ; 
how much older is the father than the son ? 
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2. A man having 30 miles to travel in 'Z days, goes 18 
miles the first day; how far must; he go the second day ? 

8. A woman has $21 and spends $12; how much money 
has she left? $21- $11 = ? 

^. John weighs 60 lbs. and Mary 50 lbs. ; how much 
heavier is John than Mary ? 60 lbs. — 50 lbs. = ? 

6. A man had $100, $80 of which was in the bank and 
ths rest in his pocket ; how much in his pocket? 

6. A man purchased a farm for $10,000, and paid cash 
$6,000, how much remained unpaid ? 

FOB WBITTEN WOEK. 

7. A merchant sells goods for $17,480 and gains by the 
sale $4,894 ; what did they cost him ? 

8. A farmer had 497 sheep, but he sold at one time 113 
and at another time 98 ; how many had he left ? 

9. A merchant begins business with $18,413 ; the first 
year he loses $800 and the second year he gains $976 ; 
what is he then worth ? 

10. A man has an income of $2,500 per annum, and he 
spends $750 for rent, $1,200 for living expenses, and the 
remainder he saves ; how much does he save per year? 

11. A drover bought 711 sheep of one farmer, 310 
sheep of another, and then sold 462; how many had he 
left? 711 + 310 — 462=? 

FOE ORAL WORK. 

49. L A boy having 15 ds, spent 5 cts. for a pencil and 
8 ots, for a sponge ; how much money had he left ? 

2, A boy has $30 in the bank ; he draws out $7 at one 
time and $9 at another ; how much remains in the bank ? 

3, A boy bought sugar for \Octs, and eggs for. 12 cts.^ 
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aud gave the clerk 25 ds, ; how much change should he 
receive ? 25 — (10 + 12) = ? 

^ A boy who had 10 marbles bought 15 more, and he 
then lost 12 ; how many had he left ? 

5. A man bought a horse for $60, a harness for $20, a 
wagon for $30 ; he afterward sold them all for $100 ; how 
much did he lose ? 60 + 40 + 30 — (100 + 20) = ? 

FOB WRITTEN WORK. 

6. From a regiment of 847 men 143 were discharged 
and 273 were killed in battle ; how many remained ? 

7. A trader commences business with a capital of 
$3,245; the first year he gains $422, the second year he 
gains $500 ; the third year he loses $792, and the fourth 
year he loses $117 ; how much is he then worth ? 

8. A man had $13,850 in the bank, but drew out at 
one time $1,872, at another time $3,814, and at a third 
time $4,811 ; how much had he then in bank ? 

9. A man gave to his four sons $3,780 ; to the first he 
gave $1,490, to the second he gave $1,109, to the third 
he gave $675, and to the fourth he gave the remainder ; 
how much did he give the fourth ? 

10. Pour men bought a tract of land, for which they 
paid $8,419 ; the first paid $3,815, the second paid $2,140, 
the third paid $1,480 ; what did the fourth pay ? 

FOB ORAL WORK. 

50. L An orchard contained 50 trees, 10 of which 
were peach trees, 5 pear trees, 8 plum trees, and the rest 
were apple trees; how many apple trees in the orchard ? 

2. I bought a coat for $20, a vest for $8, pants for $10, 
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and I paid a $50 bill; how much did I receive in 
return ? $50 — ($10 + $8 + $12) = ? 

S, A dish contained 60 peaches, Jane took 12, Susan 10, 
Mary 13, and John 15 ; how many were left in the dish ? 

^. Six men bought a horse for $150 ; the first gave $50, 
the second $30, the third $25, the fourth $18, and the 
fifth $10 ; how much did the sixth give ? 

5. A farmer bought a horse for $100, and paid $15 for 
keeping him ; he let him enough to receive $25 and then 
sold him for $90; did he gain or lose by the bargain? 
How much ? 

FOR WRITTEN WORK. 

6. A man gave to his four sons $5,880; to the first he 
gave $2,360, to the second he gave $2,109, to the third he 
gave $805, and to the fourth he gave the remainder ; how 
much did he give the fourth ? 

7. A householder sold two houses ; for the first, which 
cost $3500, he received $4760 ; for the second, which cost 
$3735, he received $5000 ; on which of the houses did he 
make the greater gain, and how much ? 

8. A person borrowed of his neighbor at one time 
$355, at another time $637, and $403 at another time ; he 
paid him $977 ; how much did he then owe him ? 

9. I have a yearly income of $10,000. I pay $275 for 
office rent, $220 for fuel, $35 to the doctor, and $3675 for 
all my other expenses ; how much have I left at the end 
of the year ? 

10. A man pays $300 for 100 sheep, $95 for a pair of 
oxen, $60 for a horse, and $125 for a chaise ; he gives 100 
bushels of wheat worth $125, a cow worth $25, a colt 
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worth $40, and pays the rest in cash ; how much money 
does he pay ? 

IL If the subtrahend be 750 and the remainder 964, 
what is the minuend ? 

12. If the minuend be 60,402 and the remainder 
.29,475, what is the subtrahend? 

13. The difference of two numbers is 607 and the 
greater number is 1,005 ; what is the less number ? 

U. 7,963 + 54,923 + 27,984 — 64,937 =? 

15. 22,786 — (10,342 + 5,684) = ? 

16. A man worth $18,000 left $4,287 to his elder son, 
$3,754 to his youuger son, $3,219 to his daughter, and the 
remainder to his wife ; what was the wife's portion ? 

REVIEW QiU E S T I O N S . 

What is a unit 1 What is a number ? What is an abstract num- 
ber? What is a concrete number? What is a simple number? 
What is a compound number ? Define notation. Define numera- 
tion. Give all the methods of notation. Write seven thousand 
two hundred and fifty-one by means of the Arabic notation. Write 
five hundred and seventy-eight by means of the Koman notation. 
Numerate 7,852,643^27,462, and read the number. What is addi- 
tion ? What numbers can be added together ? Give the rule for 
addition. How do you prove addition ? Make the sign of addition. 
Of equality. Make the sign of dollars. When dollars and cents 
are written, how many orders of units are occupied by cents? 
What sign is put between dollars and cents ? When dollars, cents, 
and mills are written, how many orders of units do mills occupy ? 
What is subtraction ? Define minuend. Define subtrahend. Define 
remainder. Make the sign of subtraction, name it, and tell how it is 
used. Give the rule for subtraction. Work the following exam- 
ple : 178,462— (6,895 + 18,754). When the diflerence and the greater 
of two numbers are given, how do you find the less ? Suppose the 
sum of three numbers and two of them are given, how will you 
find the third ? Construct a problem illustrating each of the above 
questions. 




MULTIPLICATION. 

61. 1- In this picture there are two groups of boys 
and 3 bojs ia each group ; how many boys are there in the 
pictare ? 

Solution, — Since there are 3 tx^ in one group, in 3 groiii» 
there ate 3 times three boys, 3 + 3 = 6, 3 taken twice = 6. 

S. In one group, each boy has 3 apples ; how many 
apples have the 3 boys ? 

Solution.— Since each boy has 3 apples, 3 boys have 3 timea S or 
9 apples, 3 f 8 + 3 = 9, or 8 taken 8 times = 9. 
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S. In the other group, each boy has 4 pears; how 
many pears have the 3 boys. 

Solution. — Since each boy has 4 pears, 3 boys will have 3 
times four or 12 pears, 4+4+4 = 12, or 4 taken 3 times = 12. 

4. How many trees in 4 rows, if there are 5 trees in 
each row ? 4 times 6 trees are how many trees ? 

Solution. 6 + 5 + 5 + 5 = 20, or 5 taken 4 times = 20. 

5. How many hands have 6 boys ? 

Solution. 2+2+2+2 + 2+2 = 12, or 2 taken 6 times = 12. 

6. How many feet have 6 horses ? 

Solution. 4+4+4+4+4+ 4 = 24, or 4 taken 6 times = 24. 

7. John's father gave him 6 five-cent pieces; how 
many cents did the father give John ? 

Solution. 5+5+5 + 5+5+5 = 80, or 5 taken 6 times = 30. 

8. Bought 3 lbs, of sugar at 10 cts, a pound; how much 
did the sugar cost? 3 times 10 ds. = ? 

Solution. 10 + 10 + 10 = 30, 10 taken 3 times = 30. 

In the first example we find the sum^ of 2 threes, or 3 
taken twice. In the second we find the sum of 3 threes, 
or 3 units taken 3 times. In the fourth we find the sum 
of 3 fours, or 4 taken 3 times, and so on. 

In the first example, how many times is 3 taken? What is the 
result? In the fifth example, how many times is the number 2 
taken ? In the sixth example, how many times is 4 taken ? What 
number is taken 6 times in the seventh example? How many 
times is 10 taken in the eighth ? 

53. The operation of taking a number a certain num- 
ber of times is called Multiplication. 

The number to be taken is called the Multiplicand, 
and the number which shows how many times the multi- 
plicand is taken is called the Multiplier. 
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DEFIN ITI0N8. 

53. Multiplication is the operation of taking one 
number as many times as there are units in the other. 

54. The Multiplicand is the number to be taken or 
multiplied. 

55. The Multiplier is the number which shows how 
many times the multiplicand is to be taken, or what part 
of it is to be taken. 

56. The Product is the result of the multiplication. 

What is multiplication ? What is the multiplicand ? Wlwt i» 
the multiplier ? In each of the eight examples on pages 60 and 61, 
tell which number is the multiplicand ? Which is the multiplier ? In 
Example 1st, 6 is the product ; in Example 2d, 9 is the product ; in 
Example 3d, 12 is the product. TeU what is the product io each of 
the other examples. 

57. The multiplicand and multiplier are called Fac- 
tors of the product. 

58. The following is the Si^ of Multiplication, x . 
When placed between two numbers it is read multiplied 
by ; thus, 3 x 2 is read S multiplied by 2. 

The value of the product does not ♦ ♦ ♦ ♦ 
depend on the order in which the fac- ♦ * * * 
tors are taken. Thus, 4 times 5 is the ♦ * * * 
same as 5 times 4, as shown in the « « * « 
diagram; for, if we take the stars by * * * * 
rows, we have 4 stars taken 5 times; 
if we take them by columns, we have 5 stars taken 4 
times; in either case there are 20 stars. The multiplier, 
however, must always be considered an abstract number. 
The multiplicand and product are like numbers, and may 
be abstract or concrete. 
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59. The elements of multiplication are given in 
the following table, called the 



MULTIPLICATION TABLE. 



Once 


2 times 


3 times 


4 times 


1 is 1 


1 are 2 


1 ar6 3 


1 are 4 


2 " 2 


2 " 4 


2 " 6 


2 " 8 


3 " 3 


3 " 6 


3 " 9 


3 " 12 


4 " 4 


4 " 8 


4 " 12 


4 " 16 


5 " 5 


5 " 10 


5 " 15 


5 " 20 


6 " 6 


6 " 12 


6 " 18 


6 « 24 


7 " 7 


7 " 14 


7 " 21 


7 " 28 


8 " 8 


8 " 16 


8 " 24 


8 *' 32 


9 " 9 


9 " 18 


9 " 27 


9 " 36 


5 times 


6 limes 


7 times 


8 times 


1 are 5 


1 are 6 


1 are 7 


1 are 8 


2 " 10 


2 " 12 


2 " 14 


2 " 16 


3 " 15 


3 " 18 


3 " 21 


3 " 24 


4 " 20 


4 " 24 


4 " 28 


4 " 32 


5 " 25 


5 " 30 


5 " 35 


5 " 40 


6 " 30 


6 " 36 


6 " 42 


6 " 48 


7 " 35 


7 " 42 


7 " 49 


7 " 56 


8 " 40 


8 " 48 


8 " 56 


8 " 64 


9 " 45 


9 " 54 


9 « 63 


9 " 72 


9 times 


10 times 


11 times 


12 times 


1 are 9 


1 are 10 


1 are 11 


1 are 12 


2 " 18 


2 " 20 


2 « 22 


2 " 24 


3 « 27 


3 " 30 


3 " 33 


3 " 36 


4 " 36 


4 " 40 


4 " 44 


4 " 48 


5 "45 


5 " 50 


5 " 55 


5 " 60 


6 " 54 


6 " 60 


6 " 66 


6 " 72 


7 " 63 


7 " 70 


7 " 77 


7 " 84 


8 " 72 


8 " 80 


8 " 88 


8 " 96 


9 " 81 


9 " 90 


9 " 99 


9 " 108 



Note. — Tlie Multiplication Table should be perfectly eommitted 
to memory. 
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EXEBCISES FOB MENTAL WOBK. 

7.5x4 = 20. ^.12x6==? 15. 9x'8 = ? 

^.7x8 = ? 9. 7x9=? i^.l2x7 = ? 

^.6x7 = ? 10. 8x7=? i7. 10 X 8 = ? 

4.8x6 = ? 11. 4x9=? i^.llx9 = ? 

^.9x4 = ? i^.l2x4=? iP. 12x11 = ? 

^.3x7=? i^. 9x9 = ? m 6x 8=? 

7.6x9 = ? 14. 4x7 = ? 21. 8x 9 = ? 

What are the factors in the first example above ? What in the 
fifth ? What in the tenth ? What in the twentieth ? Name the 
factors of 6 ; of 10 ; of 14 ; and of 15. 

Supply the missing fector in each of the following : 

i. 7x =21, ^. 7x =56. i/. 12x =60. 

2. x4=36. 7. llx =121. 12. x6=30. 

S. x9=54. 8. X 9=108. IS. x9=72. 

-*.12x =60. 9. x7= 63. H. ly. =28. 

5. x6=i42 10. 12 X = 96. 15. x8=32. 

If 4 marbles be taken 5 times, which is the abstract 
number ? Which the concrete ? Which is the multipli- 
cand? Which the multiplier? What is the product? 
Is the product abstract .or concrete ? 

EXEBCISES FOR ObAL WORK. 

60. 1. If 1 lb. of rice costs 11 cts^, how much will 
4 lis, cost ? 11 cts. X 4 = how many ds. ? 

2, 7 boys receive 8 cts. each ; how many cents do all 
receive ? 8 ds. x 7 = how many ds. ? 

3, What will 9 lemons cost, at 9 ds. each ? ' 

4, How much can a boy earn in 8 weeks, if he earn $7 
each week ? $7x8 = how many dollars ? 
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5. A man walks 6 miles a day for 12 days ; how far 
does he go ? 6x8 = how many ? 6x9=? 

6. There are 3 feet in 1 yard; how many feet in 6 
yards ? How many in 7 yards ? In 8 yards ? 10 yds. ? 

7. Bought 12 yds. of cloth at $5 a yard ; how much did 
it cost ? How much did 10 yds. cost ? 12 yds. ? 

8. What will 4 pairs of boots cost at $8 a pair ? 

P. In 1 peck there are 8 quarts ; how many quarts in 
pecks ? How many in 10 pecks? In 12 pecks ? 

10. There are 12 inches in 1 foot ; how many inches in 
11 feet ? In VZft. ? In 9/if. ? In 8//. ? In t ft. ? 

Exercises foe Written Work. 

i. $50 X 4 = ? 6. 12 marbles x 3 = ? 

2. 19 ds. X 6 = ? 7. IQhorses x 4 = ? 

^. 16/i^. X 9 = ? ^.9 sheep x 2 = ? 

-J. 32 m. X 3 = ? 9. S miles x 5 = ? 

5. 8 apples x 7 = ? i^. 7 pounds x 6 = ? 

Instead of writing in a horizontal line, with the sign x 
between the factors, it is more convenient to write the 
multiplier under the multiplicand. 

61. When the ^multiplier consists of but 
one figure. 

Multiply 328 by 7. 

Explanation.— -Multiplying 8 by 7, illustration. 

we have 56, that is, 5^«w« and Q units; Multiplicand, 328 

we set down the limits and carry for- Multiplier, 7 

ward the 5 tern to the product of 2 tens o^or 

multiplied by 7. Multiplying 2 tens by 7, Product, ^,290 

we have 14 tenSf which, increased by the 5 tens brought forward, 
gives 19 tena, or 1 hundred and 9 tens ; we set down the 9 tens and 
carry forward the 1 hundred. Multiplying 3 hundreds by 7, we 
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have 21 hundreds, which, increased bj the 1 hundred brought for- 
ward, gives 22 hundreds^ or 2 th(/u»ands and 2 hundreds ; this we 
set down. The required product is 2,296. 

Note. — Tlie operation of multiplying may be abbreviated, as ex- 
plained in addition, by omitting the names of the figures, and 
simply naming the results of the successive multiplications. 

RULE. 

Begin at the right and multiply each figure 
of the multiplicand by the multiplier, setting 
down and carrying as in addition. 

EXAM PLES. 

Perform the following multiplications : 

U.) W {S.) (4.) 

Multiplicand, 134 318 256 808 

Multiplier, 3 4 2 4 



Product, 


402 








Mnltiplicand, . 


{5.) 
318 


(ft) 
476 


(7.) 
1234 


{8.) 
4137 


Multiplier, 


6 


7 


8 


9 


Frodnct, 










Multiplicand, 
Multiplier, 


(9.) . 

417.A 
6 


{10.) 
1843 in. 

7 


{11.) 

$894 
5 


(12.) 

693 lb». 
9 


Product, 


2502 ft. 


in. 


$4470 


lbs. 


{IS.) 
3145 


{U-) 
43214 lbs. 




{15.) 
81342 


(16.) 
$5486 


8 


7 




6 


9 



25160 

What is 
figure V 



lbs. 488052 

the role when the multiplier consists of bat one 
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ILLUSTRATIOir. 

Multiplicand, 
Multiplier, 



Partial 
Products. 




Product, 



158468 



63. When the multiplier contains any 
number of figures. 

EXAMPLE. 

1. MulHply 458- by 346. 

Explanation. — Here we write 
the nHmbers so that units of the 
same order stand in the same 
column. We then multiply 458 
by 6, which gives 2748. We 
next multiply 458 by 4 tens, and* 
set the first figure in the column 
of tens. We then multiply 458 
by 8 hundreds, and place the first 
figure in the column of hundreds. 

Adding the partial products thus obtained, we find for the total 
product 158,468. 

From this illustration and explanation we deduce the 
following 

RULE. 

I. Write the multiplier under the Tnultipli- 
cand, 80 that units of the same order shall 
stand in the same column. 

II. Begin at the right and ihultiply the mul- 
tiplicand by each figure of the rnultiplier, 
writing the first figure of each partial product 
undsr the corresponding figure of the multi- 
plier* 

III. Find the sum of the partial products. 

Proof. — Multiply the multiplier by the multipli' 
cand, and if the second product equals the first 
the work is presumed to be right. 
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Examples for 


Wkhten Work. 


W 


Proof. 




{2,] 


1 Proof. 


78 


64 




m 


67 


64 


78 




67 


86 


4993 


4992 




5763 


5763 




Multiply 




Multiply 


3. 


7,406 by 36. 


19. 


6,431 


by 37. 


4. 


3,431 by 48. 


20. 


3,783 


by 28. 


6. 


8,413 by 75. 


21. 


9,346 


by 54. 


6. 


719 by 183. 


22. 


1,343 


by 126. 


7. 


743 by 345. 


23. 


873 


by 284. 


8. 


838 by 712. 


2^. 


1,349 


by 336. 


9. 


294 by 353. 


25. 


2,157 


by 317. 


10. 


813 by 713. 


26. 


3,184 


by 196. 


11. 


576784 by 64. 


27. 


793 


by 215. 


12. 


596875 bv 144. 


28. 


349 


by 318. - 


13. 


46133101 by 73. 


29. 


93 


by 47. 


U^ 


6185730 by 133. 


30. 


1,894 


by 23. 


15. 


7183;>8 by 96. 


31. 


757 


by 132. 


16. 


679534 by 9185. 


32. 


3,416 


by 99. 


17. 


86973 by 1308. 


33. 


1,308 


by 102. 


18. 


1055054 by 379. 


34. 


3,047 


by 305. 



What is the rule when the multiplier contains any number of 
figures? What is the method of proof? 

63t When one or both factors have ciphers 
on the right. 

Every cipher that we annex to a whole number moves 
each of its digits one place to the left; but this is the 
same as multiplying by 10. 
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Hence, to multiply a whole number by 10, we annex 
one cipher to the multiplicand ; to multiply by 100, we 
annex two ciphers ; to multiply by 1,000, we annex three 
ciphers ; and so on. Thus, 75 x 10 = 750 ; 34 x 100 
= 3,400; 87 x 1000 = 87,000. 

If the significant figure of the multiplier followed by 
ciphers is greater than 1, we first multiply by the sig- 
nificant figure or figures, and then annex the ciphers. 

Multiply 317 by 300. 

ExPLAJJATiON. — We multiply 317 by 3, 
which gives 951, and to this we annex two 
ciphers, as shown in the illustration. 



ILLUSTBATIOK. 

317 

300 



95100 



1. 
2. 
3. 

5. 

6. 



7. 



Multiply 
318 by 20. 
914 by 900. 
8,143 by 500. 
4,175 by 80. 
^Uyds. by 300. 
$841 by 70. 
8,888 by 3,700. 



EXAMPLES. 



Multiply 

8. 406 by 400. 

9. 516 by 800. 

10. 217 by 2000. 

11. 429 by 400. 

12. $27 by 601. 

13. 927 by 1200. 
H. 561 by 2,050. 



If both factors terminate in ciphers, multiply the sig- 
nificant figures, and to the result annex as many ciphers 
as there are at the right of both factors. 

Multiply 8900 by 9000. 

Explanation. — Here we multiply 89 by 9, 
which gives 801, and to the result we annex 
five ciphers as shown in the illustration. 



ILLUSTBATIOK. 

8900 
9000 



EXAMPLES. 

15. Multiply 870 by 300. 17. 

16. Multiply 41,900 by 90. 18. 



80100000 

2500 by 600. 
5600 by 200a 
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Multiply 


• 


Multiply 


19. 


8,100 by 7,000. 


H' 


7,050 by 200. 


20. 


7,300 by 50. 


26. 


400 by 300. 


21. 


3,460 by 80. 


26. 


7100 by 50. 


22. 


120,370 by 70. 


27. 


3912 by 600. 


23. 


6,150 yrf5. by 600. 


28. 


4200 ft. by 30. 



One cipher annexed to a number moves each digit how many places 
to the left? This is the same as multiplying by what number? How 
do you multiply by 10 ? How by 100 ? How by 1,000 ? When the 
multiplier is a significant figure followed by one or more ciphers 
how do you multiply ? 

COMPOSITE NUMBERS. 

« 

64. A composite number is one that can be sep- 
arated into other integral factors than itself and one. 

Thus, 6 is a composite number, because it can be sepa- 
rated into the factors 2 and 3. 

Note. — Scholars should be carefully taught to distinguish ^3^- 
tween/a<r^^/r« of a number and 'pa/rU of a number. Any number is 
the sum of its parts, but the product of its factors. 

Exercises FOR Oral Work. 

Separate into two factors each of the following num- 
bers : 
(L) {2.) {8,) (4.) (5.) {6) (7.) (8) (9.) {10,)^ 

10, 15, 21, 14, 22, 26, 26, 32, 40, 42. 

Separate into three factors each of the following num- 
bers : 
(11.) {12.) {13.) {U) {15.) {16.) {17.) {18.) {19.) {20.) 

8, 12, 16, 24, 27, 30, 36, 48, 56, 45. 

To multiply by a composite number, we may multiply 
by each of its factors in succession. Thus, to multiply 
118 by 24, we may multiply 118 by 6, which gives 708, 
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and then multiply the result by 4, which gives 2,832 ; this 
is the required product. 

In the same manner multiply the following 

EXAM PLES. 

21. Multiply 78 by 48, (6 x 8). 

22. Multiply 96 by 108, (9 x 12). 

23. Multiply 413 by 56, (7 x 8). 

24. Multiply 88 by 3 X 7, (21). 

25. Multiply 646 by 8 x 12, (96). 

26. Multiply 8,342 by 7 x 12, (84). 
m. Multiply 8 X 5 by 7 X 6. 

28. Multiply 15 x 18 by 16 x 12. 

The product of more than two factors is called a 
Continued Product. Thus, in example 27, the number 
1,680 is the continued product of 8, 5, 7, and 6. 

What is a composite number? How do you multiply by the 
factors of a composite number ? What is a continued product ? 

» 

PRACTICAL PROBLEMS. 
FOE OBAL WORK. 

65. 1* What will 7 hundred pounds of sugar cost at 
19 a hundred ? $9x7 = how many dollars? 

2. 4 quarters make 1 yard ; how many quarters in 8 
yards ? 4 times 8 equals how many? 

5. If a man earn $7 a week, how much will he earn in 
10 weeks ? How much in 12 weeks ? 

4. How many yards of cloth in 7 pieces, each piece con- 
taining 10 yards? How many in 8 pieces ? 

5. What will 5 harrels of flour cost at $8 a barrel ? 
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6. What will 38 barrels of flour cost at $13 a barrel ? 

Ans. $494. 

7. What is the cost of 675 lbs. of cheese at 14 cents a 
pound ? At 12 cents a pound ? At 11 cents a pound ? 

8. A farmer sold 211 bushels of potatoes at 74 cents 
a bushel ; how much did he receive ? 

9. What is the cost of 786 quarts of milk at 9 cents 
a quart ? What at 10 cents a quart ? 

10. If $1 will buy 21 tickets, how much will $37 buy ? 

FOE ORAL WORK. 

66. 1. In one yard there are 3 feet; how many feet in 
12 yards ? In 9 yards ? In 7 yards ? In 11 yards ? 

^. How many feet in 6 yards and 2 feet ? In 7 yards 
and 2 feet ? In 6 yards and 1 foot ? 

S. If one quarter of a yard of beaver cloth costs $2, 
what will 1 yard cost ? What will 2 yards cost? 

^. If 4 bushels of wheat make one barrel of flour, how 
many bushels will be required to make 9 barrels ? 

5. A gentleman bought 10 yards of silk at $2 a yard, 
and 6 pairs of stockings at 50 cts. a pair; how much 
should he pay for the goods ? 

FOR WRITTEN WORK. 

6. If $1 will buy 4 lbs. of butter, how many pounds 
will $82 buy ? How many lbs. will $37 buy ? 

7. If $1 will buy 8 lbs. of sugar, how many pounds will 
$1 7 buy ? How many will $13 buy ? 

. 8. There are 3,600 seconds in 1 hour; how many 
seconds are there in 24 hours, or 1 day ? 
9. How many seconds are there in two days ? 
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10. K a chest of tea contains 64 lbs, and each pound is 
worth 70 cents, what will be the value of 18 chests ? 

11, A drover bought 74 head of cattle at $82 a head, 
and sold the lot for $7,500 ; how much did he make ? 

FOR ORAL WORK. 

67. 1. 10 decimeters make 1 meter; how many 
decimeters make 6 meters? 

2, 10 centimeters make one decimeter; how many 
centimeters in 8 decimeters ? 

^.10 millimeters make one centimeter ; how many 
millimeters make 9 centimeters ? 

i. On a chess-board there are eight rows of squares 
and eight squares in each row; how many squares are 
there on the board ? 

5, Two men start from the same place and travel in 
opposite directions ; one travels 2 miles an hour, the 
other travels 3 miles an hour ; how far apart will they 
be at the end of 5 hours ? 

6. Two men start from the same place and travel the 
same way; one travels 2 miles an hour and the other 3 
miles an hour; how far apart will they be at the end 
of 8 hours ? 

7. Bought 3 meters of linen at $2 a meter, 7 meters of 
silk at $3 a meter, 5 meters of ribbou for $4, some crape 
for $2, and gave the merchant 4 ten-dollar bills; how 
much change should I receive back ? 

FOR WRITTEN WORK. 

8, A farmer has 3 flocks of sheep, numbering respect- 
ively 50, 60, and 75 head, and each sheep yields 4 lbs. of 

4 
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ft 

wool ; what is the value of his wool crop when wool is 
worth 36 cents a pound ? \ 

9. Two couriers travel toward each other, the first at 
the rate of 35 miles and the second at the rate of 42 
miles a day ; at the end of 9 days they are separated by 
411 miles ; how far apart were they at first ? 

10. A person bought 30 yds. of muslin at 20 ds. a 
yard, 4 yds. of silt at $1.75 a yard, and 14 books at 
77 cents each ; what was the amount of his bill ? 

11. What is the difference between 118 times 327 and 
211 times 82 ? 

12. (2134 + 506) X (1800 - 500) = ? 

IS. (32 X 6) + (48 X 9) - (17 X 4 — 3) + 160 = ? 

H. ($2478 - $1032) X (2041 + 453) x 9 — 7 = ? 

15. What is the sum of 512 times 384, and 81 times 
611? 

16. (3042 yds. — 2106 yds. + 218 yds.) x (354 — 214) 
X (27 + 3) = ? 

17. 2304 + 38 - (640 — 84) x 16 — 6. 



REVIE'W QUESTIONS. 

Recite the multiplication table. What is multiplication ? What 
is the multiplicand? What is the multiplier? What is the pro- 
duct ? Make the sign of multiplication ; tell how it is used and 
how it is read. Which of the two factors is always considered ab- 
stract? In the operation of multiplication how are the multiplier 
and multiplicand written when the sign is not used ? Give the rule 
when the multiplier consists of but one figure. Give the rule when 
the multiplier consists of more than one figure. What is meant hj 
the factors of the product ? What is a composite number ? How 
do you multiply by the factors of a composite number? What is 
the process when ciphers occur on the right of one or both factors. 
What is the use of the parentheses in Examples 13, 13, 14 and 16. 
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68. How many boya in this picture ? 

Into how many gronps are they divided ? How many 
boys in each gronp? 

1. If 10 boys are divided into two eqnal gronps, how 
many boys are there in each gronp ? 

3. If 15 apples are separated into 3 eqnal piles, bow 
many applea in each pile ? 
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3. If 12 pears are divided among four boys, .how many 
pears will each boy receive ? 

^ If 20 cents will buy 5 oranges, how many cents will 
buy 1 orange ? 

5. If a man earns $18 in 6 days, how many dollars does 
he earn in 1 day ? 

^. In 2 days there are 48 hours, how many hours in 1 
day? 

7. If 3 yards of silk cost $12, what will 1 yard cost? 

8. There are 24 boys in 2 classes, with an equal number 
in each, how many boys in each class ? 

9. Paid 30 cents for 5 oranges, how many cents did 1 
orange cost ? 

10. How many barrels of apples can be bought for $40, 
if each barrel costs $5. 

In the first example we are required to find one of two 
equal parts of ten. In the third we find the number of 
equal parts in 12, each of which contains 3 units. 

Hence, in division, we aim at one of two objects ; 
either to find the number of units in each of the equal 
parts of a given number, or the number of equal parts 
into which a given number is to be divided. 

The number divided is called the Dividend. The num- 
ber which shows into how many parts the dividend is 
divided is called the Divisor. That which shows how 
many times the divisor is contained in the dividend is 
called the Quotient 

OEFI NITI0N8. 

69. Division is the operation of finding how many 
times one number is contained in another, or of finding 
one of the equal parts of a number. 
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70. The Dividend is the number to be divided. 

71. The Divisor is the number by which the divi- 
dend is to be divided. 

73. The Quotient is the result of the division, and 
shows how many times the divisor is contained in the 
dividend. 

Examine carefully the 10 examples given, pages 76 and 
76, and tell which is the dividend in each example, which 
the divisor, and what is the quotient. 



SIGNS OF DIVISION. 

73. There are three methods of indicating division. 

1. By a horizontal line with a point or period above 
and below it ; thus, -7-. This sign, when standing 
between two numbers, shows that the first is to be 
divided by the second ; thus, 8 -j- 2 is read 8 divided by 2. 

2. By a horizontal line with the dividend written 
above, and the divisor below ; thus, f , read 8 divided 
by 2. 

3. By a curved line with the divisor at the left, and 
the dividend at the right ; thus, 2)8, read 8 divided by 2. 

Write the expression 16 divided by 2, by each of the 
three methods. 

Bead the following examples : 

12-^3= 4. 48^ 6= 8. '^ = 8. 2)92 = 46. 
24-^2 = 12. 84^ 7 = 12. J»f = 9. 3)36 = 12. 
35—7= 5. 100^10 = 10. V = 6. 6)45= 9. 
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Elements of division in which the divisors are 
graded from 1 to 12 are given in the following 





DIVISION 


TABLE. 






1 in 




2 in 




3 in 




4 in 


2 2 times 


4 


2 tiipes 


6 


2 times 


8 


2 times 


3 3" 


6 


3 " 


9 


3 " 


12 


3 " 


4 4" 


8 


4 " 


12 


4 " 


16 


4 " 


5 5'* 


10 


5 " 


15 


5 " 


20 


5 " 


6 6 « 


12 


6 " 


18 


6 " 


24 


6 " 


7 7" 


14 


7 " 


21 


7 " 


28 


7 " 


8 8" 


16 


8 " 


24 


8 " 


32 


8 « 


9 9" 


19 


9 " 


27 


9 " 


36 


9 « 


5 in 


• 


6 in 




7 in 




8 in 


10 2 times 


12 


2 times 


14 


2 times 


16 


2 times 


15 3 " 


18 


3 " 


21 


3 " 


24 


3 " 


20 4 " 


24 


4 " 


28 

• 


4 " 


32 


4 " 


25 5 " 


30 


5 " 


35 


5 " 


40 


5 *' 


30 6 " 


36 


6 " 


42 


6 " 


48 


6 " 


35 7 " 


42 


7 " 


49 


7 " 


56 


7 " 


40 8 " 


48 


8 " 


56 


8 " 


64 


8 " 


45 9 " 


54 


9 " 


63 


9 " 


72 


9 " 


9 in 




10 in 




11 in 




12 in 


18 2 times 


20 


2 times 


22 


2 times 


24 


2 times 


27 3 " 


30 


3 " 


33 


3 " 


36 


3 " 


36 4 " 


40 


4 " 


44 


4 " 


48 


4 " 


45 5 ^• 


50 


5 " 


55 


5 " 


60 


5 " 


54 6 " 


60 


6 " 


66 


6 " 


72 


6 " 


63 7 " 


70 


7 " 


77 


7 " 


84 


7 " 


72 8 " 


80 


8 " 


88 


8 " 


96 


8 '' 


81 9 " 


90 


9 " 


99 


9 " 


108 


9 " 
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74, One object of division is to divide a given number 
into equal parts. 

A B 

Let AB be a line one foot long ; if we divide it into 
two equal parts, each part is one-half of a foot. 

Division may Be expressed by writing the dividend above 
a horizontal line, and the divisor below ; hence, 1 divided 
by 2 may be written i- 

As a quotient^ -J- is read one-half. 

If the same line is divided into 3 equal parts, we have 
■J (1 divided by 3), which as a quotient is read one-third. 

If we divide it into 4 equal parts, we have J (1 divided 
by 4), read as a quotient one-fourth. 

Note. — The quotient of 2 by 3 may be written f ; this is one- 
third of 2, or it is ttoo-thirda of 1. The quotient of 3 by 7 may be 
written f ; this is one^eventh of 3, or it is three-fevenths of 1. The 
expression | is read two-thirds ; f is read threeseverUhs ; f is read 
four-mnths ; W is read eleven-thirteenths ; and so on. Expressions 
of the kind just explained are caXled fractions. 

75. A Fraction is one or more equal parts of a unit. 
Head the following fractions : 

T> if if if ff T> iy 7> iir> t> 

TI9 TS9 TT> TT? TE9 T8> fhy A> i> TU' 

Write by means of figures : 

One-half, One-third, One-fourth, Two-fifths, One-sixth, 
Three-sevenths, One-eighth, Two-elevenths, Five-ninths, 
Seven-fifteenths, Nine-elevenths, Two-thirds, Seventeen- 
twentieths, Eight^seventeenths, Five-ninths, Nineteen- 
thirtieths. Two-thirteenths, Twenty-fifteenths, and Ninety 
one-hundredths. 
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Supply the miBsmg numbers iu the following exercises ; 



42 -^ = 



56 
63 

72 



8 
8 



6. 
4. 



81 
44 



= 3. 



-7-5 = 7. 
12 = 



60 

84 



6 
4 



9. 

4. 

9. 
12. 
12. 
14. 



72 ^ =9. 
84 -^ =7. 
8 = 12. 
11 = 12. 
7=9. 
100 -^ 10 = 



The quotient of any number by 2 is one-half of that 
number. The quotient of a number by 3 is one-third of 
the number; by 4 is one-fourth of the number; by 5 is 
one-fifth ; by 6 is one-sixth of the number, etc. 

What is one-fourth of 12 ? What is one-sixth of 18 ? 
One-fifth of 20 ? One-seventh of 14 ? One-ninth of 27 ? 
One-third of 21 ? One-eighth of 40 ? 

What is division ? What, is the dividend ? What the divisor? 
What the quotient ? Make the three signs of division, and illus- 
trate each ? What is the quotient of 1 divided by 2 ? Of 2 divided 
by 8 ? What is a fraction ? How do we express the quotient of a 
less number divided by a greater ? If 1 be divided into 2 equal 
parts, what is each part called ? If into 3, what is each part called ? 
What, if into 6 equal parts ? 

Examples fob Oral Work. 

76« . 1. How many apples, at one cent each, can you 
buy for 5 cents ? 

Solution. — As many apples as there are I's in 5, or 5 apples. 

2, How many marbles, at 2 cents each, can you buy 
for 4 cents ? 

Solution. — ^As many marbles as there are 2's in 4, or 2 marbles. 
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S. How many pears, at 3 cents each, can you buy 
for 6 cents ? How many for 18 cts. ? 

^. How many peaches, at 4 cents each, can be bought 
for 12 cents ? How many for 24 ds, ? 

5. If I divide 15 apples among 5 boys, giving each an 
equal number, how many apples will each boy receive ? 

6. If a man travel 6 miles an hour, how many hours 
will it take him to travel 18 miles ? 18 -=- 6 = ? 

7. In an apple orchard there are 21 trees, and 7 trees in 
each row ; how many rows in the orchard ? 21 -j- 7 = ? 

8. A man paid $24 for 8 boxes of oranges ; how much 
did he pay for each box? 24 -^ 8 = ? 

9. How many pairs of boots, at $9 a pair, can be bought 
for *36 ? How many for $45 ? ^ = ? ^jE = ? 

10. If I divide a line 1 foot long into 2 equal parts, 
how long is each part ? 

11. If I divide 1 apple into 3 equal pieces, what part of 
the apple is each piece ? 

12. What is the quotient of 2 divided by 3 ? Of 3 
divided by 4? Of 5 divided by 6 ? Of 7 divided by 8 ? 

SHbRT DIVISION AND LONG DIVISION. 

77. There are two methods of performing the opera- 
tions of division : J. Short Division, in which the divisor 
does not exceed 12 : and 2. Long Division, in which the 
divisor exceeds 12. 

■ 

In Short Division much of the work is carried on 
mentally ; in Long Division, the different steps of the 
operation are written out. 
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SHORT DIVISION. 

78. Let it be required to divide 19,324 by 4. 

nxusTRATioN. EXPLANATION.— BecEUse 1 is less 

Dividend, ^han 4, we divide 19 by 4 ; this gives 

Divisor, 4 ) 19224 a quotient 4, and a remainder 3 ; we 

Quotient, 4806 «®* ^ ^**®' *^® ^' ^^ *^ ^ ^® *°^®^ 

the following figure of the dividend, 

which gives 32. The quotient of 32 divided by 4 is 8 ; this we set 
under the 2. Since 2, the next figure of the dividend, is less than 4, 
we put a cipher in the quotient, and to 2 we annex the following 
figure of the dividend, which gives 24. Dividing 24 by 4, we find 
a quotient 6, which we writft under 4. Hence, the required quo- 
tient is 4806. 

Examples in Short Division. 

(i.) {2.) (S.) (^) 

5 )J^ 6 )_618 7 ) 1561 8 )i2736 

79. When there is a Fraction in the qno- 
tient. 



Let it be required to divide 459 by 4. 

nxusTRATioN. EXPLANATION. — Since 4 is contained in 4 once, we 
4 ) 459 write 1 under 4 for the left-hand figure of the quo- 
114i *icnt. We multiply the divisor 4 by 1, and subtract 
the product mentally from 4 in the dividend, and 
have no remainder. We then divide 5 by 4 and obtain 1 for a quo- 
tient, which we multiply by the divisor and subtract the product 
mentally from 5 ; this leaves 1 for a remainder. To this remainder 
we annex 9, the next figure of the dividend, making 19. We divide 
19 by 4, obtaining 4 for a quotient, which multiplied by the divisor, 
gives 16 ; this we subtract mentally from 19 and obtain 8 for a re- 
mainder. The whole dividend has now been divided by 4, except 3. 
We have learned that a less number can be divided by a 
greater by writing the divisor under the dividend with a line be- 
tween ; hence 3 divided by 4 is }, which we place at the right of 4 
in the quotient, giving 114| ; resid one hundred fourteen and three 
fourths. 
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In this manDer work the following 

EXAMPLES. 

(5.) (^.) (7.) (8.) (9.) 

7 )856 6 >324 3 ) 4762 9 )_992 6 )_3214 

122^ 

RULE FOR SHORT DIVISION. 

/. Write the divisor on the left of the dividend, 
and separate them by a line. 

II. Divide the first figure of the dividend by the 
divisor, and write the quotient below ; or if the first 
figure is less than the divisor, divide the first two 

• figures, and ivrite the quotient under the second. 

III. If there is a remainder after any division, 
annex to it the next figure of the dividend, and 
divide as before. 

IV. If any -partial dividend is less than the 
divisor, write for the quotient figure, and annex 
the next figure of the dividend, for a new dividend. 

V. If there is a remainder, after dividing the last 
figure, write the divisor under it, and annex the 
result to the quotient. 

Proof. — Multiply the quotient by the divisor, and 
if the result is equal to the dividend, the work is 
correct. 

EXAMPLES. 

10. Divide 6,408 by 2. H. Divide 63,241 by 6. 

11. Divide 9,147 by 3. 15. Divide 1,981 by 7. 

12. Divide 16,146 by 5. 16. Divide 3,475 by 9. 
i^. Divide 5,124 by 4. 17. Divide 113,214 by 11. 
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LONG DIVISION. 

80. Let it be required to divide 2,756 by 26. 

ILLUSTRATION. EXPLANATION.— We first say, 36 in 27, 

26 ) 2756 ( 106 once, and place 1 in the quotient. Multiply- 

26 ing the divisor by one, snbtracting, and bring- 

~7^T" ing down the 5, we have 1 5 for the first partial 

dividend. We then say, 26 in 15, times, 
•'•^^ and place the in the quotient. We then 

bring down the 6, and find that the divisor 
is contained in 156, 6 times. 

If the dividend contains dollars and cents, point oflF 
two figures on the right of the quotient for cents. If 
it contains dollars, cents, and mills, point off three 
figures on the right of the quotient. 

RULE FOR LONG DIVISION. 
/. Find how many times the divisor is contained 
in the fewest possible figures on the left of the divi- 
dend, for the first figure of the quotient ; multiply 
the divisor by this figure, and subtract the product 
from the figures used, 

II, To the remainder annex the following -figure 
of the dividend, and divide the result by the divisor, 
for the second figure of the quotient ; or, if the result 
is less than the divisor, put a cipher in the quotient, 
annex another figure, and proceed as before, 

III, Continue the operation till all the figures of 
the quotient have been found, 

IV, If there is a remainder after the last figure is 
brought down, write the divisor under it and annex 
the result to the quotient. 

The method of proof is the same as for short di- 
vision. 
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In applying the preceding rule, it is convenient to write the 
divisor on the left and the quotient on the right of the dividend. 
Should there be a remainder after the last figure of the quotient is 
found, it is to be treated as explained in short division. 

EXAMPLES. 

Divide Divide Divide 

1. 854 by 25. 9. 17,808 by 48. 17. 3,894 lbs. by 33. 

2. 11,232 by 36. 10. 8,856 by 82. 18. 3,476 yrf^. by 44. 

3. 836 by 22. 11. 20,962 by 94. 19. 35,638 by 103. 
^ 1,674 by 31. 12. 16,340 by 76. 20. 29,890 by 122. 

5. 2,944 by 46. IS. 1870 by 15. 21. 13,610 by 214. 

6. 5,184 by 27. U. $9,504 by $16. 22. 2,636 by 47. 

7. 19,032 by 61. 15. $12,972 by 23. 23. 3,009 by 32. 

8. 22,274 by 55. 16. 6,475 lbs. by 25. 2Ji. 3,060 by 235. 

NoTB. — If the entire dividend is divided there is no final re- 
mainder ^ hence we do not speak of a remainder in connection with 
the answer. Thus, if 13 is divided by 2 the quotient is 6^, not ** 6 
and a remainder 1." 

In the latter case only 12 is divided by 2, the remainder 1 is not 
divided. 

81. When there are ciphers on the right of 
the divisor. 

Divide 354,216 by 100. 

1 nnw^'IoT^^^t o 1 II ExPLANATiON.-By this solution it will 

lUUjtJ04:^lb(tJD4:.^frfV be seen that if we had removed as many 

300 figures from the right of the dividend as 

542 there are ciphers on the right of the divi- 

500 6or, the remaining figures of the dividend 

"Toi would be the same as the integral figures 

.p.p. of the quotient, and the figures removed 

are the last remainder. This remainder 

216 is divided by writing the divisor under it 

200 as directed in the second method of ex- 



1Q pressing division. 



so , DIVISION. 

If the diyisor alone terminates in ciphers, we point 
them off, and also point off the same number of figures 
from the right of the dividend; we then divide the 
remaining part of the dividend by the significant part of 
the divisor, and annex to the last remainder the figures 
pointed off from the dividend. This remainder, with the 
entire divisor written beneath, is annexed to the quotient, 
and becomes a part of it. 

BBooND SOLUTION. EXPLANATION. — We point oflf the two 

25^00)378^43(15i^^ dphera in the divisor, and also two fig- 

25 "O-Tea from the right of dividend ; we then 

Too divide 378 by 25, which gives a quotient 

^ ^ « 15, and a remainder 3 ; to this we annex 

_ the figures cut off from the dividend, 

Rem-, 343 which gives 343 ; but, 343 has not been 

divided ; *o divide it, we write the entire divisor under it. Hence, 

the final result is 15 AV\r- 

EXAMPLES. 

1. Divide 8,734 by 400. 4. Divide 37,564 by 2,500. 

2. Divide 34,121 by 6,000. 5. Divide 272,543 by 16,000. 

3. Divide 184,381 by 900. 6. Divide 36,452 by 1,500. 

If both dividend and divisor terminate in ciphers, we 
strike out from each, as many as are common to both. 
Thus, the quotient of 16,000 by 400 is the same as the 
quotient of 160 by 4. Striking out two ciphers is the 
same as dividing both dividend and divisor by 100. 

When dollars, cents, and mills are divided by 10, 100, 
1000, etc., the point is moved to the left as many places 
as there are ciphers in the divisor. If there is not a suf- 
ficient number of figures at the left of the point, supply 
the deficiency by prefixing ciphers. 
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7. Divide 1,500 by 300. 10. Divide 62,600 by 250. 

8. Divide 21,000 by 700. 11. Divide 5,120 by 1,600. 

9. Divide 815,000 by 5,000. 12. Divide 67,470 by 3,000. 



TEST aUESTIONS. 

The quotient of any number by 2, is what part of that number? 
The quotient of any number by 8, is what part of that number? 
By 4? By 6? By 7? By 8? By 15? By 20? In methods 
of work there are how many cases in division? What are they? 
How are the operations carried on in short division ? How in long 
division? Hlustrate short division by an example of your own. 
Give the rule for sbort division. If the dividend is composed of 
dollars and cents, how many figures do you point off on the right of 
the quotient ? If composed of dollars, cents, and mills, bow many 
do you point off? Write an example in long division, perform the 
work, and explain each step in the process. Give the rule for long 
division. How do you prove division ? How do you perform the 
work when there are ciphers on the right of the divisor ? How, 
when there are ciphers on the right of both divisor and dividend ? 



PRACTICAL PROBLEMS. 

83. In solving problems in division, we proceed as 
though both dividend and divisor were abstract numbers, 
and then determine the unit of the answer from the 
nature of the problem. 

FOR ORAL WORK. 

1. At $6 a yard, how many yards can be bought for 
$54? 

Solution. — As many as 6 is contained in 54, which is 9 ; hence, 
9 yasds can be bought for $54. 

2. How many dozen eggs can be bought for 96 cents, at 
12 cents a dozen ? How mauv for 108 cts, ? 
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J. If a man can dig a ditch 56 yards long in 7 days^ 
digging an equal number eacii day^ how many yards does 
he dig in a day ? 

4* At $6 a ton for coal^ how many tons can be bought 
for $72 ? How many for 136 ? For $48 ? 

5. If 7 yards of ribbon cost 70 cents, what will 1 yard 
cost ? What will 2 yards cost ? 6 yards ? 

FOR WRITTEN WORK. 

6. How long will it take a man to walk 1,404 miles at 
the rate of 27 miles a day ? How long, at the rate of 81 
miles a day ? At the rate of 108 miles a day ? 

7. A man earns $1,924 in 52 weeks ; how much does he 
earn a week? How much if he earns $3,848 in 52 weeks ? 
How much if he earns $5,772 per week ? 

8. How long will it take a steamer to sail 2,880 miles, if 
she sails 240 miles a day ? How long, if she sails 120 
miles a day ? How long if she sails 60 miles a day ? 

9. There are 60 seconds in one minute; how many 
minutes in 8,640 seconds ? How many in 4,320 seconds? 

10. If 75 horses cost $21,225, what is the cost of each 
horse ? What, if 150 horses cost $21,225 ? 

FOR ORAL WORK. 

83. 1. If 9 lbs. of sugar cost W.08, what will 1 lb. cost ? 

2. Paid $36 for 12 sheep ; what did each sheep cost ? 

3. There are 4 gills in 1 pint ; how many pints in 48 
gills ? In 96 gills ? In 192 gills ? 

Jf. There are 8 quarts in 1 peck, how many pecks in 72 
quarts ? How many in 96 quarts? In 192 quarts ? 
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6. If you have 7 pecks of nuts, and put them in three- 
quart bags, filling each bag, and then you give me what 
are over ; how many bags will you need, and how many 
quarts will you give me. 

FOE WEITTBK WOEK. 

6. If two persons start from the same point and travel 
in opposite directions, one at the rate of 17 miles a day, 
and the other at the rate of 25 miles a day, how long 
will it be before they are 504 miles apart P 

7. If 3 horses cost $720; what will one horse cost, and 
whatt will 13 horses cost, at the same rate ? 

8. There are 24 hours in 1 day and 7 days in 1 week ; 
how many weeks are there in 39,984 hours ? 

9. A farmer sold 4 pairs of oxen for $214 a pair, 13 cows 
for $43 each, and 2 horses for $118 each ; after paying a 
debt of $251, he bought with the remainder 20 acres of 
land ; what did the land cost per acre ? 

10. A clerk received $7,500 salary for 5 years services ; 
he spent $3,900 for board, $1,210 for clothing, and depos- 
ited the rest in the bank ; how much did he spend each 
year for board ? how much each year for clothing ? how 
much did he deposit each year in the bank ? 

FOE OEAL WOEK. 

84# 1. If 3 quarts of berries cost 36 cts., what do 

5 quarts cost ? 

Solution. — If 3 quarts of berries cost 36 cts., 1 quart costs J of 
36 cts., or 12 cts., and 5 quarts cost 5 times 13 cts., or 60 cts. 

2. If 4 yards of cloth cost $12, what do 9 yards cost ? 



90 DIVISION. 

3. Bought 9 barrels of flour at 16 a barrel, and paid 
for it in coal at $3 a ton ; how many tons of coal did 
it take? (9 X 6) 4- 3 = ? 

^. In one gallon there ai*e 4 qnarts. If I buy a quart 
of molasses at 48 cts. a gallon, and pay a 25-cent piece, 
how much change should I receive? 25 — (48 -i- 4). 

5. How much will one-half a gallon of vinegar cost at 
24 cts. a gallon ? At 32 cts. a gallon ? 

6. How much does |^ of an acre of land cost at $36 
an acre ? At $96 an acre ? At $192 ? 

7. 10 meters make one dekameter ; how many deka- 
meters in 84 meters ? In 49 meters ? 

8. If you had $67, how much flour could you buy at 
$5 a barrel ? How much at $7 a barrel? 

9. Four pecks make 1 bushel. If you buy a bushel of 
apples for 84 cts , what is the cost of half a peck ? 

10. 5 men bought a horse for $75, paying equal shares ; 
if they sell the horse for $40, how-^nueh will each 
man lose ? ($75 — $40) -4- 5 = ? 

FOR WRITTEN WORK. 

11. A grocer sold 64 lbs. of sugar at 14 cents a lb., 
and 4 lbs. of tea at 96 cents a lb., for which he was paid 
in butter at 32 cents a lb. ; how many pounds of butter 
did he receive ? 

12. What number multiplied by 3 will give the same 
product as 27 multiplied by 7 ? 

13. A grocer buys 7,381 lbs. of cheese, at 8 cents a 
pound, and pays for it in coffee at 22 cents a pound ; 
how much coffee does he give for the cheese ? 
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H. If flour costs 114 a barrel, how much can be bought 
for 11,358? 

15. A merchant sold 4 pieces* of cloth : The first two 
pieces contained 45 yds. each, the third contained 47 yda., 
and the fourth contained 53 yds. ; for the whole he re- 
ceived 1760 ; how much did he receive per yard ? 

16. There are $750 in 4 bags ; the first contains 1115, 
the second contains 1236; the third contains $60 less 
than the first and second together ; how much does the 
fourth contain ? 

17. A grocer packs 789 lis. of butter, which fills 17 
tubs and 7 Ihs. over ; how much does he put in each tub ? 

18. A farmer bought a farm, for which he paid $18,050 ; 
he sold 50 acres for 60 dollars an acre, and the remainder 
at 50 dollars an acre; how much land did he buy? 

19. A merchant bought a hogshead of molasses, contain- 
ing 96 gallons, at 35 cents per gallon ; but 26 gallons 
leaked out, and he sold the remainder at 50 cents per 
gallon ; did he gain or lose, and how much ? 

20. Mr. Bailey has 7 calves, worth 4 dollars apiece, 9 
sheep, worth 3 dollars apiece, and a fine horse, worth 375 
dollars. He exchanges them for a yoke of oxen, worth 125 
dollars, and a colt, worth 65 dollars, and t^kes the balance 
in hogs, at 8 dollars apiece ; how many hogs does it take ? 

21. The distance from Chicago to San Francisco is 
2,448 miles; how long will it take a man to walk the 
whole distance at the rate of 24 miles a day ? 

22. A man bought a farm for $3,612 ; he sold half of it 
at $56 an acre, and received -$2,408 for the half he sold ; 
how many acres did he buy, and what did he give per 
acre ? 
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RECAPITULATION AND GENERAL PRINCIPLES. 

NOTATIOlSr. 

85. A Unit is one, or a single thing. 

A Number is a unit, or a collection of units. 

The Simple Value of a figure is the value it expresses 
when standing alone, or in the units place. 

The Local Value is that which it has when standing 
in any particular place. Thus, the vahie taken of 2 in 
the first place is 2 units^ in the second place it is 2 tens, 
in the third place it is 2 hundreds, and so on. 

Every place in a number not occupied by a significant 
figure must be filled by a cipher. 

A Rule is a brief direction for performing work. 

A Scale is an order of progression on which any 
system of notation is founded. 

A Uniform Scale is one in which the law of progres- 
sion is the same throughout, as in the Arabic notation. 

A Varying Scale is one in which the law of progres- 
sion is changed at every step, as in the notation of Eng- 
lish money. 

ADDITION. 

86. Only similar numbers can be added together. 

SUBTRACTION. 

87. The Minuend and Subtrahend must have the 
same unit, or they must be capable of being reduced to 
the same unit 

The same number added to or subtracted from both 
minuend and subtrahend, does not change the value of 
the remainder. 
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GENERAL PRINCI PLE8. 
MULTIPLICATION. 

88. The Multiplier is always as an abstract number. 

The Multiplicand and Products are like numbers. 

The multiplier and multiplicand are together called 
Factors of the product. 

Multiplying either factor by any number, multi- 
plies the product by the same number. 

The product of a number multiplied by itself is called 
the Square of the number. 

Multiplying both factors by the same number is 
equivalent to multiplying the product by the square of 
that number. 

Multiplication may be proved by dividing the prod- 
uct by either factor ; if the quotient is equal to the other 
factor, the work is supposed to be right. 

DIVISION. 

89. Multiplying the dividend by a number, multi' 
plies the quotient by that number. 

Multiplying the divisor by a number, divides the 
quotient by that number. 

' Multiplying both dividend and divisor by the same 
number does not change the quotient. 

Dividing the dividend by a number, divides the 
quotient by that number. 

Dividing the divisor by a number, multiplies the 
quotient by that number. 
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Dividing both divisor and dividend by a number, 
does not change the value of the quotient. 

When the quotient of one number diyided by another 
is integral, the dividend is said to be exactly divisible by 
the divisor, and the divisor is called an Exact Divisor 
of the dividend. 

REVIE>Ar QUESTIONS ON THE FUNDAMENTAL 

RULES, PRINCIPLES, Etc. 

Define arithmetic. Write a unit. Write a number greater than 
1. Give an example of an abstract number. Give an example of 
a concrete number. Write a number containing six orders of 
units. Separate 123468975321 into periods, and name each period. 
What numbers can be added together? Give the rule for addition. 
What is an arithmetical scale? Give an example of a uniform 
scale. Name the given numbers in subtraction. Define minuend. 
Define remainder. Construct an example in subtraction. Work it 
and prove it, explaining each step in the process. From 9472, sub- 
tract 2645, and explain each step. What is multiplication ? Work 
the following problem, explain the operation, and tell how many, 
and what f imdamental rules are used in the solution : Two persons 
start from tlie sam6 place, and travel in the same direction ; one 
travels at the rate of 6 miles an hour, the other at the rate of 9 
miles an hour : if they travel 8 hours a day, how far will they be 
apart at the end of 17 days ? How far, if they travel in opposite 
directions ? Prove the work: Define product ; define factors ; 
define multiplicand ; define multiplier ; define divisor ; define 
dividend ; define quotient. Make all the signs of division. Give 
the rule for long division. Wherein does short division differ from 
long division? If the divisor and dividend are concrete numbers, 
will the quotient be concrete or abstract ? Divide 1,041,885 by 204, • 
and explain each step in the operation. If the dividend is multi- 
plied by any number, the divisor remaining unchanged, how is the 
quotient effected? If the divisor is multiplied, and the dividend 
remains unchanged, how is the quotient effected ? 
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PROPERTIES OF NUMBERS. 

DEFI N ITIONS. 

90. Properties of a number are qualities tliat 
necessarily belong to it. 

Exercises for Oral Work. 

/. If 24 is the sum of two numbers, and one of them 
is 13, what is the other? 

2. What two factors besides the number itself and 1, 
will produce the product 14? What will produce 15 ? 21 ? 

S. What three numbers used as factors will produce the 
product 30 ? What three will produce 45 ? What 36 ? 

DEFINITION. 

91. An Exact Divisor of a number is one that will 
give an integral number only for a quotient ; 2 is an exact 
divisor of 4, of 6, of 8, of 10, etc. 

4. What is the smallest number except 1, that will 
exactly divide all of the numbers, 10, 12, 14 and 16 ? 

5. What is the smallest number except 1, that will 
exactly divide 15, 12, 18, and 21 ? 

6. What is the largest number that wiU exactly divide 
the numbers 12, 18, and 24? 

7. What is the largest number that will exactly divide 
18, 27, and: 36? 

8. Name an exact divisor of 6 and 12 ; of 9 and 18 ; 
of 24 and 36 ; of 24 and 32 ; of 28 and 36. 

9. Name the largest exact divisor of 6 and 12 ; of 9 and 
18 ; of 20 and 30 ; 24 and 32 ; 28 and 36. 



\ 
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DEFI N ITION. 

93. A Prime Number is one that has no exact divisor 
except itself and one ; as 2, 3, 5, 7. 

1. Name all the prime numbers between 1 and 10; 
between 10 and 20; 20 and 30; 30 and 40; 40 and 50; 
50 and 60 ; 60 and 70 ; 70 and 80 ; 80 and 90 ; 90 and 100. 

2. Write all the prime numbers between 1 and 100. 

DEFI N ITI0N8. 

An Even Number is a number exactly divisible by 2. 

93. An Odd Number is one that is not exactly 
divisible by 2. 

What is a composite number? Name the composite 
numbers between 1 and 20 ; name the prime factors of 
each. 

The process of separating composite numbers into 
factors is called Factoring. 

EXEBCISES FOB ObAL WoBK. 

L Find the prime factors of 4 ; of 6 ; of 8 ; of 12 ; 
of 15 ; of 20. 

2, Find the prime factors of the sum of 4 and 6; 5 
and 7; 8 and 7 ; 9 and 3 ; 10 and 5. 

3, Find the prime factors of the product of 4 and 6 ; 
3 and 9 ; 2 and 8 ; 4 and 5 ; 6 and«7. 

4, What are the prime factors of 12 ? 10 ? 16 ? 20 ? 
26? 28? 30? 32? 35? 36? 

5, What are the prime factors of 21 ? 28 ? 32 ? 36 ? 
38? 42? 45? 49? 50? 

6, What are the prime factors of 27 ? 25 ? 35 ? 49 ? 
44? 52? 60? 56? 



PBOPEBTIES OF KUKBEBS. 97 

Any composite number may be resolved into prime 
factors by the following 

RULE. 

Divide the nurriber by one of its prime factors ; 
then divide the quotient by one of its prime factors ; 
and so on till a quotient is found that is prime ; the 
several divisors and the last quotient are the re- 
quired factors. 

'm 

EXEBOISBS FOB WbITTEN WoBK. 

Let it be required to factor 130. 



ILLUBTBATION. 

2)130 



Explanation.— Dividing 130 by 2, w© 
have 65 for a quotient ; dividing this quo- 
5)65 tient by 5, we have 13 for a quotient, which 

13" is a prime number ; hence, the required fac- 

130^2 X 5 X 13 *®™ ^""^ ^» ^* *^^ ^^' 

EXAMPLES. 

Eesolve the following numbers into prime factors: 



1. 


210. 


6. 495. 


11. 


570. 


16. 342. 


2. 


330. 


7. 425. 


12. 


504. 


17. 824. 


3. 


1,015. 


8. 990. 


13. 


1,485. 


18. 632. 


Jh 


156. 


9. 975. 


IJh 


2,625. 


19. 548. 


6. 


310. 


10. 765. 


15. 


918. 


20. 350, 



EQUAL FACTOBS. 

The prime factors of 4 are 2 and 2 ; 2 x 2 = 4. 
The prime factors of 8 are 2, 2 and 2; 2x2x2 = 8. 
The prime factors of 9 are 3 and 3 ; 3 x 3 ='9. 
The prime factors of 16 are 2, 2, 2 and 2. 
The number of times the same factor is used in pro- 
ducing a composite number is sometimes indicated by a 



\ 
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figure written at the right and a little above the factor; 
thus, 3«=.9; 28=8; 4«=16; 2*= 16. 

In the last illustration the figure 2, standing above and 
to the right of 3, is called an exponent, and the product 
of the equal factors is called a power. 

DEFINITIONS. 

94. An Exponent is a number written at the 
right and a little above the number, to indicate how many 
times the number is used as a factor. 

95. A Power is the product of any number of equal 
factors. Hence 4 is the second power of 2 : and the ex- 
pression 2*= 4 is read 2 second powevy or 2 square^ equals 
^. 2^ = 8 is read 2 third power, or 2 cube, equals 8. 

Eead the following 

EXA MPLES. 

(1.) (2,) (3.) {4.) (5.) (6.) 

2«=4, 23=8, 2*= 16, 3«=9, 3^=27, 3*= 81. 

What are properties of numbers? What is an exact divisor? 
What is a prime number? An even number? An odd number? 
"What is factoring? Give the rule for resolving or separating a 
number into prime factors. What is an exponent? What is a 
power of a number ? 

CANCELLATION. 

We have learned that multiplying or dividing both 
divisor and dividend by the same number does not change 
the value of the quotient. 

We can frequently take advantage of this principle to 
shorten our work. 
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Di vide 29x6x8x3x10 by 3x6x8. 

ILLUBTBATION. 
Ill 111 

$x^x$)29x^x$x$xl0 = 290. 

Explanation. — We first divide both divisor and dividend by 
3, indicating the division by crossing 3 in each, and writing 1, the 
quotient of 3 divided by 3, over the factor crossed. In the same man- 
ner we divide by 6, and by 8. Our divisor becomes 1x1x1 =1, 
and our dividend becomes 39 x 1 x 1 x 1 x 10 = 29 x 10 = 290. 

8BC0ND ILLUSTRATION. EXPLANATION. — We divide both divi- 

^4$ -r- ^0$ sor and dividend by the common factor 

^20 _i- tX ^* ^^^ write the quotient beneath. This 

. o ! ry ^1 gives us 21 for a divisor and 129 for a 

"^ ^' dividend. Again we divide both by the 

common factor 3, and obtain 7 for a divisor and 43 for a dividend. 
43 divided by 7 'gives 6i^ for the quotient. 

96. Cancellation in division is the process of 
shortening the operation by dividing both divisor and 
dividend by their common factor, or factors. 

RULE FOR CANCELLATION. 

Divide both divisor and dividend by all the 
common factors, crossing the numbers thus divid- 
ed, writing the quotients over or under the num- 
bers crossed; the product of these quotients and 
the remaining factors of the dividend, divided by 
the product of the quotients and remaining fac- 
tors of the divisor, will give the required quotient. 

EXAMPLES. 

h Divide 36 X 7 X 14 by 2 X 3. 

^. Divide 42x8x5x12 by 7x5x2. 

s: Divide 48 x 14 x 3 by 8 x 7. 

4. Divide 56xl8x7x3x5by 7x6x2x8. 



\ 
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6. 390-^78. 8. 2625 -^ 1485. 11. 23485 -^ 1830. 

6. 11850-^2370. 9. 5214-^4029. 12. 3468-4-124. 

7. 2910-r-2490. 10. 2190-^657. IS. 2816—12. 

What is cancellation ? What is the rule for cancellation? What 
is the object of cancellation ? 

GREATEST COMMON DIVISOR. 

97. A common divisor of two or more numbers is 
the number that will exactly divide them separately. 

98. The greatest common divisor of two or more 
numbers is the greatest number that will exactly divide 
them separately. Thus, 12 is the greatest common divisor 
of 24, 36, and 48. 

There are two methods of finding the greatest common 
divisor: 1. By factors; and 2. By continued division. 

METHOD BY FACTORS, 

99. When the numbers can be resolved into factors, 
we may find their greatest common divisor by the fol- 
lowing 

RULE. 

Resolve the numbers into prime factors, and 
find the product of those that are common to 
them all. 

Let it be required to find the greatest common divisor 
of 240 and 330. 

Illustration. 240 resolved into its prime factors = 
2x2x2x2x3x5. 

330 resolved into its prime factors = 2 x 3 x 5 x 11. 

2^ 3 and 5 are common prime factors, hence the great- 
est common diyiBOT = 2 x 3 x 5 = SO. 
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Find the greatest common divisor of 

1. 6, 12, 30. ^ 15, 25, 30, 46. 

2. 28,42,70. 6. 2010,165,525. 
S, 84, 126, 210. 6. 3195, 1206. 

METHOD BY CONTINUED DIVISION. 

lOO. The greatest common divisor of two numbers 
can be found, without factoring, by the following 

RULE. 

I, Divide the greater nurriber by the less; then 
take the divisor for a new dividend, and the 
remainder for a nsw divisor, and proceed as 
before, 

II, Continue this operation till a remainder 
is found that will exactly divide the preceding 
divisor ; this will be the required greatest common 
divisor. 

ILLUSTRATION. EXPLANATION. — We divide 144 by 

112)144(1 112, and find a remainder 82 ; we next 

112 divide 112 by 82, and find a remainder 

32)112(3 ^^' which exactly divides the preceding 

gg divisor ; hence, 16 is the greatest com- 

mon divisor of 112 and 144. 



16)32(2 



EXAMPLES. 



Find the greatest common diyisor of the following 
groups of numbers : 

1. 216 and 316. i. 376 and 1645. 

2. 39 and 192. 6. 1134 aM %(m^. 
S. 1165 and 352, 6. S4n\ «av?). \^^^. 
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What is a common divisor of two or more numbers? The 
greatest common divisor? How many methods of finding the 
greatest common divisor ? What are they ? Give the rule for the 
method by factors. For the method by continued division. 

LEAST COMMON MULTIPLE. 

101 . A Multiple of a number is a number that is 
exactly divisible by it. Thus, 18 is a multiple of 6. 

A Common Multiple of two or more numbers is a 
number that is exactly divisible by each. Thus, 18 is a 
common multiple of 2, 3, and 6. 

The Least Common Multiple of two or more num- 
bers is the least number that is exactly divisible by each. 
Thus, 12 is the least common multiple of 2, 3, and 6. 

OPERATION OF FINDING THE LEAST COMMON MULTIPLE. 

103. The least common multiple of two or more 
numbers may be found by the following 

RULE. 

I, Write the numbers in a line and then divide 
by any prime factor that is contained in two or 
more, writing the quotients and also the undivided 
nunibers in the line below, 

II, Then operate on this line in the same manner, 
and so continue till a line is found in which no two 
numbers have a common factor, 

III, Find the continued product of the nurnbers 
in the last line and of the divisors used, and it wiZl 
be the required least common m-ultiple. 
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ILLUSTRATION. ^ EXPLANATION. — Having written 

3 3, 5^ 6^ 8 the numbers 3, 5, 6 and 8 in a line, we 

S ~1 ^ 9 ft divide 3 and 6 by 3, placing the quo- 

— t — I — I — tients underneath, and bringing down 

1, 5, 1, 4 the undivided numbers ; we then 

3x2x6x4 = 120 *^^^*^® ^ ^^^ S ^7 ^» bringing down as 

before ; we then find the continued 
product of the numbers in the last line and of the divisors used ; 
this gives 120, which is the required least common multiple. 



EXAMPLES. 

Find the least common multiple of the following 
groups of numbers: 

1. 5, 10, 15, and 20. 6. 15, 36, and 60. 

2. 10, 15, 24, and 30. 6. 12, 14, 20, and 24. 

3. 8, 12, 18, and 24. 7. 8, 9, 16, 24, and 27. 

4. 6, 9, 12, and 15. 8. 7, 8, 15, 21, and 24. 

REVIEW questions! 

What is a factor ? What is a composite number ? Illustrate. 
What is a prime number ? IJlustrate. What is factoring ? What 
is the rule for finding the prime factors of a number? What is 
cancellation ? What is it used for ? How may division be simpli- 
fied by cancellation ? What is the greatest common divisor of two 
numbers ? How many methods of finding it ? Give the method 
by factors. By continued division. What is a multiple of a num- 
her? What is a common multiple of two or more numbers ? The 
least common multiple of two or more numbers ? Give the rule 
for finding the least common multiple. If the sum of two num- 
bers and one of them is given, how will you find the other? If 
the difierence between two numbers, and the less number be given, 
how will you find the greater? If the difference between two 
numbers and the greater be given, how will you find the less? 
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103. 1. Hov matiy undivided apples are there id 
the picture ? 

What number will represent it ? 

Write the number by means of a figure. 

This is an integer. An integer is a whole number, 

2. One of the apples in the picture ia divided into two 
equal parts. What part of the apple is one of the equal parts ? 

Write in figures the fractional number which will 
represent one of the halves. Write the fractional number 
that will represent two halves. 

How mauj h&lvea make one \ 
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S. The peach is divided into three equal parts ; what 
part of the peach is one of the equal parts ? 

Write in figures one-third; write two-thir^. 

How manj thirds make one? 

4. The pear is divided into four equal pieces. What 
part of the pear is one of the pieces ? What fraction will 
express two pieces ? What, three pieces ? What, four 
pieces? Write all ihe^e fourths. 

5. The melon is divided into five equal pieces. What 
part of the melon is each piece ? 

Write in figures one-ffth, tioo-fifths^ three-fifths ^ four- 
fifths, five fifths. 

Five-fifths are equal to what integral number? 
A Fraction is one or more equal pa.rts of a unit. 

104. One of the equal parts into which an integral 
unit is divided is called a Fractional Unit. 

In writing fractions we use one of the methods of 
indicating division, but we call the divisor and dividend 
by different names. The dividend, or number above the 
line, we call the numerator ; the divisor, or number 
below the line, we call the denominator. 

105. The Denominator shows into how many equal 
parts the integral unit is divided. 

106. The Numerator shows how many of these 

equal parts are expressed by the fraction. 
» 

107. The Value of a Fraction is the quotient 

obtained by dividing the numerator by the denominator. 
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108. The Terms of a Fraction are the numerator 
and the denominator. 

What is an integer? A fraction? A fractional unit? An in- 
tegral unit ? What are the terms of a fraction? What is the value 
of a fraction ? What does the denominator show ? The numerator ? 
Which corresx>ond8 to the dividend ? Which to the divisor ? 

Bead the following fractions, and tell which is the 
numerator and which the denominator, and what each 
numerator and each denominator shows. 

iy M> rfj inr^ tt> tV > irffj tott? A' tt? T(f' 



Examples ik Wbitinq FbactiOk"S. 

L Write 5 of the 6 equal parts of 1. 

2. Write 12 of the 17 equal parts of 1. 

3, If the fractional unit is one-twentieth, express 6 
fractional units; express, also, 12 and 18 fractional units. 

^ If the fractional unit is one-36th, express 32 frac- 
tional units; also, 6, 8, 12, 15, 21. 

5. If the fractional unit is one-fortieth, express 9 frac- 
tional units; also, 16, 25, 69, 75, 36, 40, 18. 

6. Write forty-nine / hundredths. 

7. Write three hundred and sixty-one /forty-sevenths. 

8. Write seven thousand six hundred and fifteen / nine 
hundred and fifteenths, 

9. Write six thousand four hundred I elevenths. 

10, Write six thousand two hundred and forty-two I three 
hundred and fifty-thirds. 

Note. — In the preceding examples, and in all similar examples in 
this book, the sign / separates the mumerator from the denominator. 
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KINDS OF FRACTIONS. 

109. A Proper Fraction is one in which the numer- 
ator is less than the denominator ; as, |, f . f . 

110. An Improper Fraction is one in which the 
numerator is equal to or greater than the denominator ; 

asj i h h *• 

If the numerator is equal to the denominator, the value 
of the fraction is equal to 1 ; thus, f = 1. 

A proper fraction is less than 1 ; an improper fraction 
is equal to or greater than 1. 

111. A Mixed Number is a number composed of a 
whole number, and a fraction ; as, 2^, 5f . 

113. A Simple Fraction is one in which both terms 
are whole numbers ; as, f , -^. 

113. A Complex Fraction is one in which one 
term, at least, is either a fraction, or a mixed number; as, 

thus, -^, j^, I are complex fractions. 

114. A Compound Fraction is a fraction of a 
fraction, or several fractions connected by the word of; 
as,iofi,|of2i,ioff off 

115. The Reciprocal of any number is 1 divided 
by that number. The reciprocal of 4 ia 1 -7- 4, or J. 

116. The Reciprocal of any fraction is 1 divided 
by that fraction. It is equivalent to the fraction inverted. 
The reciprocal of f is 1 -j- f , or |. 

117. A Fraction is inverted by causing its terms 
to change places; thus, f inverted is f 
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118. The Analysis of a fraction consists in naming 
its integral unity the kind of fraction, its terms, its frac- 
tional unity the number of fractional units and its value. 

Illustration. — In the fraction | , 1 is its integral unit ; it is a 
simple, proper fraction, 5 is its denominator, and 3 is its numera- 
tor, ^ is its fractional unit, 3 is the number of fractional units, and 
{ of 1 is its value. 

Write the reciprocal of 2 ; of | ; of f ; of | ; of -^. 
Analyze the fractions f, \, f , yV> H> ^^^ H- 
Invert the fractions f and \y and read them. 

PRIN 01 PLES. 

119. From the nature of a fraction, we have the fol- 
lowing principles : 

1. Multiplying the numerator of a fraction by any 
number is equivalent to multiplying the fraction by that 
number. 

2. Dividing the numerator of a fraction by any num- 
ber is equivalent to dividing the fraction by that number. 

S* Multiplying the denominator of a fraction by any 
number is equivalent to dividing the fraction by that 
number, 

4. Dividing the denominator of a fraction by any 
number is equivalent to multiplyi^ig the fraction by that 
number. 

5. Multiplying both terms of a fraction by the same 
number does not change the value of the fraction. 

6. Dividing both terms of a fraction by the same num- 
ber does not change the value of the fraction. 
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What is a proper fraction? What is an improper fraction? 
What is the value of a fraction when the terms are equal ? What 
is a mixed number ? What is a simple fraction ? What is a com- 
plex fraction? What is a compound fraction? What is the 
reciprocal of a number ? What is the reciprocal of a fraction ? 
What is the value of a fraction ? What is the analysis of a frac- 
tion ? State the principles in the order in which they are placed 
on page 108. 

REDUCTION. 

120. Reduction is the operation of changing the 
form of a number without altering its value. 

The following cases of reduction of fractions depend on 
the principles given in Art. 119. 

121. To reduce a fraction to higher terms. 

1, One-half is equal to how many sixths ? 
Solution. — Since 1 is equal to |, J is equal to | of }, or f . 

2, One-half of an apple is equal to how many fouri;hs ? 
Solution. — Since 1 is equal to |, J is equal to J of |, or f , 

3, One-fourth of a dollar is how many eighths ? 
Solution. — Since 1 is equal to |, J is equal to J^ of f , or f . 

i. Express f in terms twice as large. 

8x2 6 
Solution. — Multiply both terms by 2 ; thus, -j « = 5- 

RULE. 

A fraction is reduced to higher terms by rmjulti- 
plying both the numerator and denominator by 
the same number, 

\2t2i. To reduce a fraction to lower terms. 

We learned in Art. 119, Principle 6, that dividing both 
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terms of a fraction by the same number does not change 
the value of the fraction. 

1, Eeduce | to a fraction whose terms are ^ as great. 

Solution. ft| = f . 

2, How many thirds of an apple are equal to -^ of an 
apple ? 

Solution. — Since \ is equal to yV» there will be as many thirds 
as there are -^ in -f^, or two-thirds. 

RULE 

For reducing a fraction to lower terms. 

Divide both numerator and denominator by the 
same number. 

HX AMPLBS. 

i. Eeduce ^ to an equivalent fraction whose terms 
shall be \ as great. 
2, How many fourths of a peach are ^^ of a peach ? 
S, Eeduce |4 ^ sevenths, Eeduce ^ to fifths. 
^. How many fifths are equal to ff ? 
5. How many eighths are equal to fj ? 

133. To reduce a fraction to its lowest 
terms. 

RULE. 

L Resolve the terms into prime fo/Ctors, and 
cancel all that are common to both ; TViultiply the 
remaining factors of the numerator together for 
a new numerator, and the remaining factors of 
the denominators for a new denominator ; or, 

II. Divide both terms of the fraction by their 
gr^Qfie^t oojrbmon divisor. 
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EXAMPLES. 

1. Reduce \% to its lowest terms. 
Solution. || = |^|-^-| = |. Ana. 

2. Eeduce |4 to its lowest terms. 

3. Reduce ^^i^ to its lowest terms. 

-4. Reduce the following fractions to their lowest 
terms: 

^. iff- S. ^, 11. J^. 14. ^. 

K the terms cannot he factored hy inspection, work hy 
the second rule. 

17. im- ^^. Hff ^7. mi- 
20. mi 23. m- so. 4f«. 

21. ||||. 26. i^. 5i. 'HH- 

• What ifl reduction ? How is a fraction reduced to higher terms ? 
How is a fraction reduced to lower terms \ Give the rule for re- 
ducing fractions to their lowest terms. 

134. To reduce an imjn'oper fraction to a 
whole or mixed number. 

How many integral units are there in ^ ? 

Illustration.— Since 1 is equal to |, J^ are equal to as many 
ones as there are f in ^, equal to 6. 
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RULE. 

Divide the numerator by the denominator. 

EXAMPLES. 

1. Eeduce ^ to a mixed number. Ans. 2|. 

2. Eeduce -^ to a mixed number. Ans. 5-J. 

Seduce the following to mixed numbers: 

^ 5^. 8, 4^. 12. ^. 

6. ^. 9. 3^. 13. ^K 

6. ^. 10. fj. H. ^^. 

126. To redtice an integer to a simple frac' 
tion having a given denominator. 

In any number there are twice as many halves as whole 
ones, three times as many thirds, four times as many 
fourths, etc. 

i. How many halves in 2 apples ? 

Illustration. — Since in 1 apple there are }, in 2 apples there 
are twice | = |. 

2. In 5 bushels of wheat, how many thirds ? 

Illustration. — Since in 1 bushel there are {, in 5 bushels 
there are five times f = -^. 

3. Eeduce 8 to a fraction whose denominator is 5. 
Illustration. — In 1 there are f , in 8 there are 8 times J = ^. 
From these illustrations we deduce the following 

RULE. 
Multiply the integer by the given denominator 
and write the product over that denominator. 

EXAMPLES. 

4. Eeduce 12 to thirds. Eeduce 9 to halves. 
B. Eeduce 9 to eighths. Eeduce 7 to thirds. 



FRACTIOISrS. 113 

6. Eeduce 12 to sixteenths; 13 to fourths. 

7. Eeduce 5 to fifteenths ; 15 to fifths. 

8. Eeduce 14 to eighteenths ; 17 to ninths* 

9. Eeduce 75 to fifths ; 84 to thirds. 

10, Eeduce 115 to fourths ; 112 to sixths. 

11. Eeduce 86 to ninths ; 73 to eighths. 

136. To reduce a mixed number to an im^ 
proper fraction. 

Let it be required to reduce 4J to eighths. 

nxxraraATioN. ExPLANATi0N.-4=iyt, hence, 4f =i^ and 

"q9 7 ^^^qq i » ^^* ^ eighths and 7 eightha make 89 

44 — - ?? I Z = ?r eighths, that is, 4|=-8/. Here we have 
8 8 8 multiplied 4 by 8 and to the product we 

have added 7 ; we have then written the sum over 8. Hence the 

RULE. 

Multiply the integral part by the denominator 
of the fractional part, add the numerator to the 
product, and write the sum, over the denominator. 

EXAM PLES. 

1. Eeduce 7^ to an improper fraction. Ans. ^, 

2. Eeduce %\ to an improper fraction. Ans. ^. 
S. Eeduce llf to an improper fraction. Ans. ^. 

Eeduce the following mixed numbers to improper 
fractions : 

4. 102|. 7. 49 1. 10. 97^^. 

5. 236^. 8. 63^. 11. 84^. 

6. 215^. 9. SS^. 12. 114|i. 

IS. How many twelfths in 18^^ ? In 2lT<t ? In 35^ ? 
14^ How mBuy fifteenths in 17^ ? In 27^? In 36^ ? 
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137. To reduce fvdctions to equivalent 
fractions having a common denominator, 

RULE. 

Multiply both terms of each fraction by the pro- 
duct of the denominators of all the other fractions. 

EXAMPLES. 

1. Eeduce ^, ^, and \ to equivalent fractions having a 
common denominator. Eeduce \, ^, and \, 

2. Reduce f , f , and \ to equivalent fractions having a 
common denominator. Reduce f , h^, and 4. 

5, Reduce f, r\, ^, and 4 to equivalent fractions hav- 
ing a common denominator. Reduce \, ■^, ^, and ^. 

-J. Reduce |, \, and f each, to twelfths. 

6. Reduce 1, |, ^, A:? -H ^ equivalent fractions having 
a common denominator. 

The common denominator is any multiple of all the de- 
nominators. The least common denominator is the least 
multiple of the denominators. 

1. Reduce |, |, and ^ to equivalent fractions having 
the least common denominator. 

1LLU8TBAT10N. Explanation. — Find the common 

7)3, 7, 14 1= 1^ multiple of the denominators, which 
"3 J 2 4 = j4 is 42. One-third of 42 is 14. Now, if 
7 X 3 X 2=42. -A- = A- ^» *^® denominator of the first frac- 
tion, is multiplied by 14, we obtain 
42; but if the denominator is multipUed by 14, the numerator 
must be multiplied by the same number to preserve the value ; 
hence we have } = ||. In the same manner f and ^ are reduced 
to forty-seconds. 
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138. Frt^cHons may be reduced to equiV' 
alent fractions having the least common 
denominator by the following 

RULE. 

Find the least common multiple of all the de- 
nominators for a common denominator ; then mul- 
tiply both terms of each fraction by the quotient of 
the least common multiple by the denominator of 
that fraction, 

EXAMPLES. 

Eeduce the following groups to their least common 
denominator: 

2. \, ^, and ^. Ans. if, i^, U^ 

3. I, I, I, and ^. Ans. U, f fr, U, and f^. 
•*. h h A» and f Ans. U, |f , U, and H- 

5. I, I, and ^. 9. |, fj, and H- 

6. h i, h and f 10. ^ |, |, and ^. 

7. A> U> and -fj. 11. ^y -fy, |, and ^. 
^' A' iV> and H- ^^- A> Aj and ^. 

If fractions have a common denominator, they have the 
same fractional unit. 

TEST QUESTIONS. 

What is a fraction ? What is a proper fraction ? What is a 
simple fraction ? What is an improper fraction ? How is an im- 
proper fraction reduced to a whole or mixed number ? What is a 
mixed number ? How is a mixed number reduced to an improper 
fraction ? Give the rule for reducing an integer to a simple fraction 
having a given de^ominator. How are fractions having different 
denominators reduced to equivalent fractions having a common 
denominator ? Give the rule for reducing fractions to equivalent 
fractions having the least common denominator. What is a com- 
plex fraction ? 
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ADDITION OF FRACTIONS. 

129. Addition of Fractions is the operation of find- 
ing the sum of two or more fractions. 

1. Henry gave J of an apple to John, and \ of an apple to 
Charles: how many half apples did he give away? 

Solution. | + J = } = 1. 

2, James hought ^ of a bushel of wheat in the morn- 
ing, \ in the afternoon, and J in the evening : what part 
of a bushel did he buy during the day ? 

Solution, i + J + J = f . 

S. How many fifths in -^ + | + i? Arts, f = 1\. 

To add fractions they must have common denominators. 

I Add f , I, and |. 

ILLUSTRATION. EiXPLANATiON. — Here we 

reduce the fractions to equiv- 
alent fractions having a com- 
mon denominator, add their 
numerators and place their 
sum over the common de- 
nominator ; then, because the 
sum is an improper fraction, we reduce it to. a mixed number. 

From the above explanation, we have the following 

RULE. 
/. WTien the fractions have the same denomi- 
nator, add the numerators, and place their sum 
over the common denominator. If the result is an 
improper fraction, reduce it to a whole or mixed 
number, 

II. When they have not the same denominator, 
reduce them to a common denominator, and add 
as before. 
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Examples foe Oral Wobk. 

1. Add J, I, and |. 

2. What is the sum of f , -|, J, and \ ? 

^. If Jane pays ^ of a dollar for paper, -^ of a dollar 
for » pencil, and y\ for a bottle of ink, how much does 
she pay for the whole ? 

i. Henry spends ^ of a dollar at one time, %1\ at 
another, |2^ at another ; how much does he spend ? 

5. How many twenty-fourths are there in |^, ^, and J ? 
How many in J, ^, and ^? How many in -J^, \, \, \, f. 

6. Add I, I, and -^. 9. Add 9, |, ^, |, and |. 

7. Add I, I, T^, and f. 10. Add 12, ^, A, and A. 
^. Add I, I, and -3^. ii. Add ^, i^, ^, and 15. 

Examples for Written Work. 
Add the following groups of fractions : 

i. I, I, and ■^, 6. |, f , |, and ■^. 

^. I, f, I, and J. 7. ^y A. -J. and V^. 

'^^ -^^y tt? and ^. ^. ■^, ^, and iJ. 

-4. T^, T^, and H- ^- -hy h h and f . 

6. i, \i, and H. 10. ^, ^, and V^. 

To add mixed numbers, we add the integral parts and 
the fractional parts separately, and then find the sum of 
the results; or, reduce them to improper fractions and 
add by the last rule. 

Add the following groups of fractions : 

11. 2i, 3|, and ^. 16. 2^, f , 4^^^, and 8. 

12. 34, m, and 5f|. ^7. 3^, 2^, 5^, and 6^. 

13. ■^, 2i, 8, and 8f . 18. 13^, 5^^, and H- 
il h Hy Uy and 4^. 19. 3f, 4|, and ^, 
15. 4^, 7i, and 3^. ^0. 2|, 7^, and 2^^. 



118 FBACnOKS. 

PRACTICAL PROBLEMS. 

1, A. bought 3 pieces of cloth; the first contained 
d^^yds.y the second 38 J yt?5., and the third ¥)lyds,\ 
how many yards in all ? Ans. 118|. 

2, John bought a sled for 13^, a pair of skates for $1^, 
and a cap for |4^ ; what did they all cost him ? 

A71S, $9-jJ^. 

3, A farmer bought a farm, of which 27J- acre^ were 
woodland, 49| acres pasture, 17f acres ploughland, and 
361I5- acre^ meadow; what was the content of the farm? 

Arts, l%b^, acres. 
^ A man spent at a store $7f for a barrel of flour, |6| 
for sugar, $5^ for tea, and had |2|^ remaining; how much 
had he at first ? 

5, A merchant sold cloth for 13 7^^, ribbons for 12^, 
thread for ti-^, and pins for $J ; how much did they all 
amount to ? 

6, Find the sum of 74- lbs., 4^ Ibs.y 3 J Ihs., and 4^ lbs. 

7, Add 3:J^ yds., 7| yt/5., br^yds,, and 4J y6?5. 

^. How many yds. in 4 pieces of cloth measuring re- 
spectively 271^ yds., 37|- yds., 39^ yt?5., and 30^ yds. ? 

P. How many tons of coal in 5 loads weighing respec- 
tively 1^, If, IyV h and 1^ tons ? 

10. How many dollars will pay for a coat worth $14f , a 
hat worth I5|-, a vest worth $6J, a pair of pants worth |8, 
and a pair of boots worth $9 J ? 

.11. How many pounds of butter in 4 tubs, weighing 
respectively 27^ lbs., 34| lbs., ^^ lbs., and 29f lbs, ? 

What is addition ? What kinds of fractions can be added to- 
gether? Give the rule for addition of fractions. 
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SUBTRACTION OF FRACTIONS. 

130. Subtraction of Fractions is the operation of 
finding the difference between two fractions. 

James has f of an orange ; if he 
gives ^ to his sister, what part of 
the orange has he left ? 

Illustration. | — J = J. 

Charles has | of a dollar and 
gives a poor woman :^ of a dollar ; 
what part of a dollar has he left ? 

Illustration, f — J^ = } = i. 

Henry bought f of a pound of 
raisins and gave William ^ of sl 
pound ; what part of a pound had 
he left ? 

Reduce f and ^ to sixths. f — 1^ = |: — 1^ = ^. 

What is the difference between |- and -J ? 

Eeduce ^ to sixths. |- — ^=1- — f = |^ = J. 

From the above illustrations we have the following 

RULE. 

/. WTien the fractions have the same denomina- 
tor, subtract the less numerator from the greater, 
and -place the difference over the common denomi- 
nator, 

II. When they have not the same denominator, 
reduce them to a common denominator, and sub- 
tract as before. 
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Examples fob Obal Wobk. 

1. From I subtract J. 7. From f take 4. 

2. From | take |. ' ^. From ff take J|. 
^. From ^ take f P. From -y^ take f . 

4. From ^-J take ^. i(?. From ^ take -J. 

5. From I take -J. ii. From V" ^^ake ^. 

6. From ^ take ^. i^. From ^ take |. 

When there are mixed numbers, change both to 
improper fractions, and subtract as before. 

Examples fob Wbittek Wobk. 

13. From f take ^. 16. From 2|- take l^V- 

14. From 3^3^ take 1|. 17. From 7 take |. 

15. From 5^^ take 2^^. 18. From 3f take 1|. 

PRACTICAL PROBLEMS. 

1. Find the difference between $J and IJ. Ans. $|. 
^. I had $2^, and spent $1-^ ; how much had I left ? 

3. A farmer had 34^ tons of hay, and sold 11| tons; how 
much had he left ? 

4. What is the difference between 8^ yds. and 3|- y^5. ? 

5. The sum of two numbers is 12^; one of the mem- 
bers is 74^ ; what is the other ? 

6. James, Joseph, and Daniel owned three farms, whose 
total area was 475^^ acres. Daniel had 16 acars more 
than Joseph, and Joseph 24 acars more than James ; how 
many acres had each in his farm ? 

7. A tailor had a piece of cloth containing 29^ yds. ; 
he eut off 4^ yds. to make a coat and 1^ yds. to make a 

pair of pants. How many t/ds. ^ete \d\.^ 
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8. A housekeeper bought 6 mahogany chairs for 123 J, 
and gave for them, 2 ten-dollar and 1 five-dollar bill; 
what change ought she to receive ? 

What is subtraction ? What fractions can be subtracted ? GKve 
the rule for subtraction of fractions. When there are mixed num- 
bers, what is the method? 



MULTIPLICATION OF FRACTIONS. 

131. Multiplication of Fractions is the operation 
of finding the product of two factors when one or both 
are fractions. 

133. To multiply a fraction by a whole 
number. 

What part of an apple is twice :J- of it ? 
Solution. J x 2 = | = i- (Art. 119, Principle 1.) 

What part of an orange is 3 times J of it ? 
Solution. ^ x 3 = j. 

If each of 4 boys gives me -^ of a pear, what part of a 
pear shall I then have ? 
Solution. J x 4 = | = i. 

If we had divided the denominator by 4, we should 
have obtained the same final result. Art. 119, Principle 4. 

RULE. 

MuMiply the numerator by the whole nuinber and 
write the product over the denominator, or divide 
the denominator by the whole nujriber and write 
Me quotient under the Ti/um/eratoT, 



122 fractions. 

Examples for Oral Work. 

L If one yard of cloth cost | of a dollar, what will 
4 yards cost? 

2. Multiply H by 7. -*• Multiply ^ by 5. 

3. Multiply ^ by 9. 6. Multiply |H by 3. 

Examples for Written Work. 

6. If 1 dollar will buy j^ of a cord of wood, how much 
will 15 dollars buy ? How much 18 dollars ? 

7. At I" of a dollar a pound, what will 12 pounds of tea 
cost ? What will 24 lbs. cost ? 

8. If a horse eats f of a bushel of oats in a day, how 
much will 18 horses eat in a day ? 

9. What will 64 pounds of cheese cost, at ^ of a dol- 
lar a pound ? What will 66 lbs. cost ? 

Note. — When the multiplicand is a mixed number, multiply the 
fraction and integer separately, and add the results ; or, reduce the 
mixed number to an improper fraction, and multiply. 

10. At 2| cents a pound, what will 8 pounds of chalk 
cost ? What will 10 lbs. cost ? 

11. If a man earns 3^ dollars a day, how much will 
he earn in 15 days ? How much in 21 days ? 

12. If a family consumes 5^^ barrels of flour in 1 year, 
how much would they consume in 9 y^ars ? In 12 years ? 

133. To multiply a whole number by a 
fraction. 

At $2 a yard, what will i yard of cloth cost ? 
Solution, i of 2 = 2x^ = 1 = 1. 
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At $15 a ton, what will ^ of a ton of hay cost ? 

SOLUTION. Explanation. — 1st. Pour 

16 X i = ^' X 4: =z 12. fifths of a ton will cost4 times 

as much as 1 fifth of a ton ; if 
I ton cost 15 dollars, 1 fifth will cost J of 15 dollars, or 3 doUars, 
and f will cost 4 times 3 doUars, which are 12 dollars. Hence the 



RULE. 

Divide the whole nurriber iy the denominator of 
the fraction, and multiply the quotient by the 
numerator ; 

Or, Multiply the whole number by the nurnerator 
of the fraction, and divide the product by the 
denom/inator. 

Note. — ^Cancel, when possible. 

Examples fob Mental Wobk. 

i. What is the product of 9 x i? 8 x i? 12 x J? 

2. What is the product of 20 x i? 28 x i? 25 x i? 

3. What is the product of 63 x f ? Of 45 x 4 ? 

4. What is the product of 28 x f ? Of 25 x | ? 

Examples fob Wbitten Wobk. 

5. Multiply 33 by |. 9. Multiply 65 by f 

6. Multiply 37 by |. 10, Multiply 58 by |. 

7. Multiply 191 by f . 11. Multiply 466 by f 

8. Multiply 525 by |. 12. Multiply 646 by |. 

To multiply a whole number by a mixed number, mul- 
tiply by the fraction and then by the integral part, and 
find the sum of the products. 
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13. Multiply 981 by 4^. 

ILLUBTBATION. 

3)981 Explanation.— Multiplying 981 by J is the 

41 same as dividing it by 3 ; this gives 327 ; multi- 

Q017 piying 981 by 4, we find 3924, and the sum of the 

3924 results is equal to 4251, which is the required 

product. 

4251 ^ 

14. Multiply 67 by 9|. 16. Multiply 108 by 12^. 

15. Multiply 9 by 12|. 17. Multiply 1,464 by 3}. 
134. To multiply one fraction by another. 

1. Multiply f by f 

ILLUSTRATION. EXPLANATION.— To multiply f by f , we 

3 5 15 multiply f by 5, and then divide the result 

J X ^ 28* 1>7 7. To multiply | by 5, we multiply its 

numerator by 5, (Art. 119, Prin. 1); to divide 
the result by 7, we multiply the denominator by 7, (Art. 119, Prin. 3), 
that is, we multiply 3 by 5 and 4 by 7. 

From this illustration and explanation we deduce the 
following 

RULE. 

Reduce the fractions (when necessary) to equiva- 
lent simple ones ; then multiply the numerators 
together for a new numerator, and the denomina- 
tors for a new denominator. 

Examples fob Obal Wobe. 

2. Multiply I by f Ans. ^. 

S. Multiply I by f . 6. Multiply \ by f 

i. Multiply f by f 7. Multiply | by |. 

5. Multiply I by f 8. Multiply i by f 

9. Multiply Y by |. 11. Multiply ^ by H- 

la Multiply ^ by \^. 12. U\x\\:\^\i H-^1 ^« 
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Examples for Written Work. 

If there are any factors common to the numerator and 
the denominator of the indicated product, cancel them 
before performing the multiplication. 

13, What is the product of^xfx^xl-? 
U, Find the result of ^ x | x IJ. 

15. What is the product offxfx-Jx^VxHxH? 

16. Find the product oflx^xfXift^xf 

RULE FOR REDUCING A COMPOUND 

FRACTION. 

A compound fraction is reduced to a simple one 
by multiplying its numerators together for a 
numerator, and the denominators together for a 
denominator. 

17. Keduce to a simple fraction f of | of | of f of J. 

18. Reduce \ of 14 of ^ of 16 of -f to a simple fraction. 

Multiply 

19. \ of 3, by \ of 15^. 28. | of | of | of 40. 

20. I of i of I by 4^. 2i. | of 5i of f of ^. 

21. l^ of 9, by ^. 25. ^ of ^ of ^ of 18. 

22. fof 6of |,byf of4. 26. ^Qf^oi^o^^. 

To multiply two mixed numbers together, reduce both 
to simple fractions, and then multiply by the rule for 
multiplication of fractions. 

27. Multiply 7J- by 7^. Arts, ^x^ = 56^. 

28. Multiply 2| by 4^. Ans.^xi= 1^- 

29. Multiply 4^ by 3j\. 31. Multiply 12^ by 87f 
SO. Multiply 3f by 5-}. 82. M.w\%\^ ^i^^\fi «^. 
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What is mnltiplication of fractions? Give the rule for mnltiply- 
ing a fraction by a whole number. When the multLplicand is a 
mixed number, how do you proceed ? Give the role for multiply- 
ing a whole number by a fraction. A whole number by a mixed 
number. One fraction by another. If there are factors conmion 
to both terms, what should be done ? How is a compound fraction 
reduced to a simple one? How multiply two mixed numbers 
together? 

PRACTICAL PROBLEMS. 

i. What will 2^ bushels of com cost at $1^ per bushel? 

2, A man owned f of a farm and sold | of his interest; 
what part of the farm did he sell ? Ans. ^. 

3. What is the cost of 37^ lbs. of lard at 17]^ cts. a lb. ? 
4- Find the value of 876 bushels of oats at 62J cts. a bu. 

5. What is the cost of 16^ yds. of ribbon at 62^ cts. a, yd.? 

6. What is the cost of 19^ yds. of muslin at 22|^ cts. a yd. ? 

7. A farmer sold 151^^ bushels of wheat at $1^ per 
bushel ; how much did he receive for it ? 

8. A grocer sold 36 J lbs. of tea at 87i cts» a pound; 
how much did it bring? 

9. If a man can earn $2^ per day, how much can he 
earn in 31^ days ? 

10. What is the product of 6^, 2|, and J of 12 ? 

11. What will 24 yards of cloth cost, at |3f a yard ? 

12. What will 6| bushels of wheat cost, at $31 a bushel ? 

15. A horse eats -^ oi ^ oi 12 tons of hay in three 
months; how many tons does he consume? 

H. If I of I of a dollar buy a bushel of com, what will 
tV of 1^ of a bushel cost ? 

16. What cost 5f gallons of molasses, at 96 J- cts. a 
gallon ? 

16. What will 7^ dozen candles cost, at %^ per dozen ? 
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DIVISION OF FRACTIONS. 

135. Division of Fractions is the operation of find- 
ing the quotient when either the divisor or dividend, or 
both, are fractions. 

136. To divide a fraction by a whole 
number. 

i. If 2 bushels of potatoes cost l|, what will 1 bushel 
6ost ? 

1 bushel will cost | as much as 2 bushels, = f of a dollar. 

^. If 3 bushels of apples cost f of a dollar, what will 1 
bushel cost ? | ^ 3 = |. (Art. 119, Prin. 2.) 

S, If 4 quarts of beans cost f of a dollar, what wiU 1 
quart cost ? |-s-4 = A = i- (-^^t. 119, Prin. 3.) 

RULE, 

Divide the numerator by the whole rvwmber, and 
write the quotient over the denominator ; or, multi- 
ply the denominator by the whole nurnber, and 
write the product under the numerator. 

Examples fob Obal Wobk. 

1. Divide |f by 6. S. Divide |f by 6. 

2. Divide^-^ by 9. ^. Divide ff by 12. 

5. If 6 horses eat -j^ of a ton of hay in 1 month, how 
much does each horse eat ? 

6. If 9 yards of ribbon cost 1} of a dollar, what will 1 
yard cost ? What will 3 yds, cost ? 

7. If 1 vard of cloth cost 4 dollars, how much can be 
bought for f of a dollar ? How much for ^ of a dollar ? 
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8, If 6 pounds of coffee cost ^ of a dollar, what will 1 
pound cost ? What will 2 lbs. cost ? 

9, At $6 a barrel, what part of a barrel of flour can be 
bought for I of a dollar ? For $| ? For $11 ? 

10, If 10 bushels of barley cost 3^ dollars, what will 1 
bushel cost ? What will 4 bushels cost ? 

Examples for Writtei^ Work. 

1. Diyide ^ by 15. 5. Divide m by 26. 

2. Divide ^ by 75. 6. Divide ^ by 13. 

3. Divide ^ by 20. 7. Divide 3^ by 15. 

4. Divide ^ by 27. ^. Divide 4^ by 16. 

9. If 21 pounds of raisins cost 4| dollars, what will 1 
pound cost ? What will 4^^ lbs. cost ? 7| lbs. ? 

10. If 12 men consume 6f pounds of meat in a day, how 
much does 1 man consume ? 

Note. — Reduce the mixed numbers to improper fractions, and 
divide as in the case of a simple fraction. 

137. To divide a whole number by a 
fraction. 




Wm 




1. How many halves in 1 apple ? 




2. How many fourths in 1 apple ? 



S. How many fifths in 1 app\e? 
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4. How many ^ bushels of wheat can we empty into a 

box which will hold 2 bushels? 

Since we can empty 1 bushel 2 times, we can empty | bushel 
twice 2 times, or 4 times. 2-h^ = 2 x | = 4, 

RULE. 

J. Invert the terms of the divisor, and multiply 
the whole number by the resulting fraction ; or, 

II. Divide the dividend by the numerator of the 
divisor, and multiply the quotient by the denomi- 
nator. 

Examples for OraI Work. 

1. Divide 6byf. 6-i-f = |x3 = 9. 

2. Divide 12 by f 4- Divide 25 by 4. 

3. Divide 18 by A- ^- Divide 36 by H- 

6. At ^ of a dollar a yard, how many yards of cloth 
can be bought for 9 dollars ? 

7. If a man travel ^ of a mile in one hour, how long 
will it take him to travel 10 miles ? 

8. If f of a ton of hay is worth 9 dollars, what is a ton 

worth ?, 

Examples for WRiriEiq^ Work. 

1. Divide 17 by ^. • 5. Divide 750 by ^f?. 

2. Divide 100 by H- ^- I>ivide 100 by 6^^- 
S. Divide 500 by |. 7. Divide 75 by lOf. 

4. Divide 27 by ^. 8. Divide 97 by 8f 

138. To divide one fraction by another. 

iLLUBTRATioN. EXPLANATION. — Here we have to 

3 , 4 _ 3 5 _ 15 divide f by f ; we multiply f by 5 
i^"'"5 — ^ ^J — 28* *°^ *^®^ divide the result by 4 ; but 

this is the same thing as multiplying 
f by f . Hence, we invert the divisor, that is, "we <».\vsft \i& tAtma 
to change places, and then multiply t\\e. ^\V\^«tA\!rj ^^:tw^\^x 



( 
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RULE. 

Meduce mixed numbers and com,plex fractions to 
simple ones. Invert the terms of the divisor and 
proceed as in multiplication. 

Examples for Oral Work. 

1. Divide f by f 3. Divide f by f 

2. Divide | by ^. 4. Divide ^ by |. 

6. How much cheese can be bought for ^ of a dollar, 
at ^ of a dollar a pound ? 

Examples for WRiTTEiq^ Work. 

1. Divide | by ^. S, Divide i of | by ^. 

2. Divide ^V ^7 4- -^ Divide 2^ by | of f 
5. Divide i of | by ^. ^. Divide 7^ by 10|. 

0. Divide 2^ by | of |. P. Divide 9^ by 8J. 

7. Divide J^ x -^^^ by ^K 10. Divide | of 16 by ^ of f 

COMPLEX FRACTIONS. 

139. Complex fractions are reduced to their sim- 
plest forms by the operations of Keduction and Division. 

24 

1. Eeduce j| to its simplest form. 

ILLU8TBATION. EXPLANATION. — Multiplying both 

2|- 10 24 8 tenns of the complex fraction by iO, 

]JT ^ Jq — 45 — 25 • the least common multiple of the de- 
nominators of the fractions § and J, we 
have II, (Art. 119, Prin. 5.) This reduced to its lowest terms is -f^. 
Hence, for the reduction of a complex fraction to its simplest fonut 
we have the following 
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RULE, 

/. Reduce the numerator and denominator ea^h 
(when necessary) to equivalent simple fractions; 
then, multiply both terms of the complex fraction hy 
the least common multiple of the denominators: or, 

II. Divide the numerator of the complex fraction 
hy the denominator. 

EXAMPLES. 

1. Eeduce -^ to a simple fraction. ?i ^ ? = ?? = lo. 

f f X 3 2 

2. Reduce ^.^ to a simple fraction. 7ii ^ 1? = ^1. 

d\ ^ 3J X 12 51 

3. Reduce |— ^,^ to a simple fraction. 

i of 2| ^ 

Note. — In the third example we reduce the terms of the com- 
plex fraction to simple fractions. 



Solution. 



f o^ t _ A X 180 _ 24 _ 12 



i of 2| If X 180 140 65 
Reduce the following complex fractions to simple ones. 

^ Sy ^' 4i- ^- I of 15 • ^^- ~^W4S~ • 

4- ^- 3 • ^- 25H' t^TST^- 

TEST QUESTIONS. 

What is division of fractions? Give the rule for dividing a frac- 
tion by a whole number. How do you divide a whole number by a 
fraction ? What is understood by inverting the terms of a fraction ? 
Give the rule for dividing one fraction by another. What is a com- 
plex fraction ? By what operations are complex fractions reduced 
to simple ones? Give the rule. What is a problem ? 
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PRACTICAL PROBLEMS. 
FOR ORAL WORK. 

i. How many pairs of gloves can I buy for 12, at ^ of a 
dollar a pair ? How many for $3 ? For 16 ? 

^. If a man walks 1 mile in | of an hour, how many 
miles will he walk m 1 hour ? How many in 2 hours ? 

3. If a man can hoe -J^ of a field of corn in one day, in 
how many days can he hoe J of a field ? In how many 
days can he hoe the whole field ? 

4. If 5 yds. of muslin cost $1^, what will 1 yd. cost? 
What will 2 yds, cost ? What will 10 yds. cost ? 

6. If 5 pounds of coffee cost -J-J of a dollar, what will 
1 pound cost ? What will 2 lbs, cost ? What 5 lbs. ? 

FOR writte:n^ work. 

1. How many barrels of apples can be bought for $20^, 
if one barrel costs t2| ? Ans. 7-j^ barrels. 

2, How many bags of flour will $70-| buy, if each bag 
costs 12 J ? How many if each bag costs $4J ? 

3, If t37f is divided equally among 6 persons, how 
much will each receive ? 37| -j- 12 = ? 

4. A merchant sold from a piece of cloth A\ yds. to one 
customer, 5f to a second, and 3:J- to a^ third ; how much 
did he sell in all ? 

5, A grocer sold 10^ lbs. of sugar at 12^ cents per lb. ; 
and 14^ lbs. at 16-^ cents ; what did he receive for it all ? 

6. A grocer had a barrel of sugar that weighed 
348J lbs., from which he sold 58} lbs. to one customer, 
27J- lbs. to another, and 64J lbs. to a third ; how much 

had he then remaining? 
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7. What is the cost of 7i tons of coal, at $7^ per ton ? 
^. If 11 men consume a barrel of flour in 14^ days, 
how long will 5^^ barrels last them ? 

9. If one man earns $2^ in 1 day, and another earns 
$3J in 1 day, how much will both earn in 3^ days ? 

10. A dealer buys corn at the rate of $| per bushel, 
and sells it at $1-^ per bushel; how much does he make 
on 142 J bushels ? 

REVIE^A^ QUESTIONS. 

What is a fractional unit? Illustrate. What is a fraction? 
The denominator? The numerator? Terms? How are common 
fractions written? How read? Write a fraction in which the 
integral unit is divided into 7 parts, and 3 of those parts are 
expressed. Tell which is its numerator and which its denominator. 
What is a proper fraction? An improper fraction? A mixed 
number ? A simple fraction ? A complex fraction ? A compound 
fraction? Write an improper fraction. A mixed number. A 
proper fraction. Are the proper and improper fractions that you 
have written simple fractions ? Write a complex fraction. Reduce 
it to a simple fraction. Write a compound fraction. Reduce it to 
a simple fraction. Is it a proper or an improper fraction ? State 
the six principles used in fractions. What is reduction ? Give the 
rule for reducing a whole number to a simple fraction having 
a given denominator. A mixed number to a simple fraction. 
An improper fraction to a mixed number. A simple fraction 
to its lowest terms. A compound fraction to a simple one. Frac- 
tions to their least common denominator. A complex fraction to a 
simple one. Define addition of fractions. Give the riile for addition 
of fractions. Define subtraction of fractions. Give the rule for sub- 
traction of fractions. If a boy spends ^ of his money for a book, 
and f of it for a slate, what part of his money has he left ? Define 
multiplication of fractions. Give the rule for multiplying a frac- 
tion by a whole number. For multiplying a whole number by a 
fraction. One fraction by another. Define division of fractions. 
Give the rule for dividing a fraction by a whole number. A 
whole number by a fraction. A fraction by a fraction. 




FORMATION OF DECIMAL 

FRACTIONS. 

140. If a block is divided into 10 equal parts, each 
part will be 3V of ^^® block. 

If one of the equal parts is divided into 10 equal parts, 
each of the parts will be yJtt ^^ ^^^ original block; 
^ of 1^ = -riTT- 

If one of the last parts is again divided into 10 equal 
parts, each part will be yoW of ^^^ original block; 



nJW' 



EXAM PLES. 

.7. If an apple is divided into 10 equal parts, what is 
each part called ? ^i^- of 1 = ? 

2, If ^ of an apple is divided into 10 equal parts, 
what is each part called ? i^g- of ^ = ? 

Wn^ each of the parts you liave me\i\ivoii^^. 
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S. What part of one is ^ of yJtt ? Write it 
4. What part of one is ^ of ^^js ? Writ« it 

These fractions are called decimal fractions. 

DEFINITIONS. 

141. A decimal fraction is a fraction whose denom- 
inator is 1, with one or more ciphers annexed. 

One of the decimal divisions of an integral unit is a 
decimal unit, as ^, -^hs, ttjW- 

142. Manner of writifig Decimals. 

Integers increase from the right to the left, and de- 
crease from the left to the right by a scale of tens. 

In the integral number 1111, 1 hundred is ^5^ of 1 
thousand, 1 ten is ^ of 1 hundred, and 1 unit is ^ of 1 
ten. 

We will place a point ( . ) after the unit figure, and con- 
tinue the scale ; the next expression is -^j which we indi- 
cate by 1 on the right of the point, thus 1111.1, and read 
it one-tenth ; the next is -j^^, which we indicate by 1 in 
the second place on the right of the point, thus 1111,11, 
and read it one-hundredth ; y^j^rr ^s expressed by 1 in the 
third place on the right of the point, and so on. 

We have two methods of writing decimal fractions. 

Im Both numerator and denominator may be written, 

2. The numerator alone may be written, and the de- 
nominator may be indicated by a point, ( . ), called the 
decimal point. 
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NOTATION OF DECIMALS. 

143. To write a decimal fraction by the second method, 
we write the numw?ator; and if the number of figures is 
equal to the number of ciphers in the denominator, pre- 
fix the decimaf point, Thus -^ = .3, ^^ = .32. If the 
number of figures is less than the number of ciphers in 
the denominator, we make them equal by prefixing 
ciphers, and then prefix the decimal point. 

Thus, jhf = .03, tHtt = -053. 

Ciphers that immediately follow the decimal point are 
called prefixed ciphers. Ciphers that follow the last 
significant figure are called terminal ciphers. 

An improper decimal fraction, written by means of the 
decimal point, is expressed as a mixed number; ff is 
written thus, 2.3, and read two and three-tenths. Such 
expressions are called Mixed Decimals. 
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DECIMAL SCALE 



RULE FOR NOTATION OF DECIMALS. 

Write the nuniber of tenths in the first decimal 
place, the number of hundredths in the second 
place, the number of thousandths in the third 
place, and so on. 
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EXAMPLES 

Write the following fractions, omitting the denomi- 
nators. 
(1.) {2.) {3.) U.) (S.) {6.) (7.) 

tS"- tJtt' lihf liiio' TTrfnr- "W "Wrf^ 

144. Nunieration of Decimals. 

iLLusTHATioN. To lead .000375, we commence at the 

«• i decimal point and numerate, as shown 

i ^ -g 1 „. in the illustration. The lowest order of 

I I I I I g units indicates the denominator; we read 

I I I I * i it 375 millionths, 

H EH r< ii iH ^ 

.000375 Every fraction has a numerator and a 

denominator expressed or implied. 
When a decimal fraction is written by means of the 
decimal point, its denominator is indicated by the lowest 
decimal unit; hence, to read decimals requires two numer- 
ations, one from the left to the right to determine the 
denominator, and one from the right to the left to read 
the numerator. 

RULE FOR READING DECIMALS. 

Read the numerator as if it were an integer, 
naming its denominator from the decim^al unit of 
the right-hand figure, 

EXAM PLES. 

Read the following decimals . 

1. .003. 4. .005. 7. .50103. 10, .001,325. 

2. .07. 6. .032. 8. 20256. 11. 7.814,3. 

3. .000123. 6. .314. 9. .135. 12. 6.010406. 
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Write the following numbers in figures, then numerate 
them, and read them. 

13. Forty-one, and three I tenths, 
IJf^ Sixteen, and three I millioftths. 
15. Five, and nine I hundredths. 
16n Sixty-five, and fifteen I thousandths. 

17. Eighty, and three I milUonths. 

18. Two, and three I hundred milUonths. 

19. Four hundred, and ninety-tioo I thousandths. 

20. Thirty-nine, and six hundred and forty I thousandths, 

21. Three thousand, and eight hundred and forty I mil- 

22. Six hundred and fifty / thousandths. [lionths. 

Note. — In the preceding examples, decimals are in italics. The 
sign / separates the numerator from the denominator. 

PRINCIPLES. 

145. From the nature of decimals we also have the 
following principles : 

J. Annexing ciphers to a decimal does not change its 
value. 

2, Removing ciphers from the right of a decimal does 
not change its value. 

3. Annexing decimal ciphers to an integer does not 
change its value. 

What is a decimal fraction ? One hundred is what part of one 
thousand? Ten is what part of one hundred? One is what part 
of ten? One-tenth is what part of one? One-hundredth is what 
part of one-tenth ? One-thousandth is what part of one-hundredth ? 
Write a decimal scale that will show the order of units from one- 
millionth to one million inclusive. How many methods have we of 
writing decimal fractions ? Illustrate and explain both methods. 
Give the rule for notation of decimals. Numerate the decimal 
.234758. Read it. Give the rule for reading decimals. State the 
three principles given in Art. 145. 
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ADDITION OF DECIMALS. 

146. Addition of decimals is the operation of find- 
ing the sum of two or more decimals. 

1. What is the sum of ^ and ^ ? ^ 4- tV — A"- 
This expressed by means of the decimal point, is written 
thus, .4, and read four-tenths. 

2. Add .1, .3, and .5. .1 + .3 + .5 = .9. 

3. What is the sum of ^1 and .35 ? ^1 + .35 = .56^ 
4- If an arithmetic cost 5 tenths of a dollar, and a 

grammar 8 tenths, what do they both cost ? 

i^ + A = « = 1.3. 
6. What is the sum of 37.04, 704, 3 and .0376 ? 

ILLUSTRATION. EXPLANATION. — We write tlie numbers so that 

37.0400 units of the same order stand in the same column ; 

704 3000 ^^^ brings the decimal points also in the same 

' column. We commence at the right and add as 

.Uo7d in integers ; bring down the decimal point and 



741.3776 place it beneath, at the left of tenths' place. 

RULE. 

Write the decimals so that units of the same order 
shall stand in the same column and add as in 
simple numbers; and place the decimal point in 
the amount under the decim^aZ points in the num- 
hers Ojdded, 





EXAMPLES. 




(^.) 


(«.) 


(5.) 


(•*.) 


.314 


.23 


.318 


8.314 


.2121 


.375 


.2647 


2.002 


.034 


.4143 


.03 


3.01 
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(5.) 


(6.) 


(7.) 


{8.) 


3.003 


1.814 


274.3 


36.7 


14.07 


2.3006 


71.07 


4112 


17.0143 


405 


80.013 


19. 


3.2 


7.1 


40.7112 


9.0035 



9. Add .7, .07, .175, and 2.0325. 

10. Add 17.215, 3.056. .009, and 2.079. 

11. Add 351.8, 45.001, 2.7169, and 34.21. 

12. Add 3, 29.157, 8.116, and 123.49. 

13. Add 25.29, 367.5, 2.091, and 55. 
U. Add 21.03, 34.72, 5.005, and 25.1. 

15. Add 31.91, 21.375, 4.03, and .005. 

16. Add 3.042, 8.7562, 0.1437, and 0.021. 

PRACTICAL PROBLEMS. 

1. A man bought a horse for 1203.75, a buggy for 
$305.50, a harness for $43.25, and a whip for 13.75 ; what 
was the cost of the whole? A7is. 1556.25. 

2. A farm consists of 33.125 acres of woodland, 24.876 
acres of pasture land, 14.886 acres of meadow, and 13.888 
acres of plough land ; how many acres in the farm ? 

Ans. 86.775 acres. 

3. A farmer sold a pair of horses for $287,755, a yoke 
of oxen for $173,865, and 7 cows for $213.825 ; what did 
he receive for them all ? 

4. A man bought a lot for $874.75, built a house on it 
that cost $5,843,795, a barn that cost $563,254, and then 
expended $2,811,345 for furniture; what was the cost of 
the whole? 

What is addition of fractions ? Give the rule for addition of 
decimal fractions. 
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SUBTRACTION OF DECIMALS. 

147. Subtraction of Decimals is the operation of 
finding the difference between two decimal numbers. 

1, A boy having 7 tenths of a dollar, paid 2 tenths for 
a trip to the park ; how much had he left ? 

•^ from -^ leaves -fi^, which expressed by means of the 
decimal point is .5. 

2. From ^ subtract ^. -AfV - iVir = iW = 13. 
S. From .8 subtract .3. .8 — .3 = .5. 

4. From .78 subtract .5. 

^ = ^; .78 -.50 = .28. 

5. From 56.403 subtract 18.6. 

ILLUSTRATIOK. ExPLAiTATiON. — We wrfte the subtrahend 

56.403 under the minuend, so that units of the same 

;j^g g order shall stand in the same column ; tjiis wUl 

bring the decimal points in the same column. 

37.803 We then subtract as in simple numbers. Hence 

the following 

RULE. 

Write the subtrahend under the minuend so that 
units of the same order shall stand in the same 
column; then subtract as in simple numbers and 
place the decimal point in the remainder under the 
decimal points of the subtrahend and minuend. 





EXAMPLES. 




(^.) 


(^.) (5.) 


a.) 


4.302 


15.005 4.5301 


5.6747 


2.109 


3.114 2.107 


0.0328 



2.193 11.891 ^.^^?iV ^S.*?^ 



(7.) 




{8.) 


102. 

• 




210. 


3.884 




.0014 


98.116 




209.9986 


IS. 


4.443- 


-3.999= ? 


u. 


8.123- 


-6.015=? 


)1. 15, 


17.41- 


-14.14=? 


16. 


120- 


-25.75-? 
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37.290 8.41 

18.143 3.987 

19.147 4.423 

9. From 18.47 take 2.031. 

10. From 13.81 take 8.492. 

11. From 11.1156 subtract 2.0301. 15, 

12. From 1.805 subtract 0.0184. 

17. 376.403 take 143.709. 19. 8.0307 take 0.087. 

18. 1,334.5 take 20.7362. 20. 92.92 take 29.29. 

PRACTICAL PROBLEMS. 

1. A man had $18.75, but spent 14.755 ; how much had 
he left? Ans. $13,995. 

2. A farmer bought groceries to the amount of 
$117,743, of which he paid $93,817 in oats, and the 
remainder in cash; how much did he pay in cash? 

Ans. $23,926. ♦ 

5. A dealer bought goods for $8,743.85, and sold them 
for $11,342.81 ; how much did he gain? 

4. Two fields contain 87.3142 acres, and the smaller 
one contains 32.8954 acres; what does the larger one 
contain ? 

6. From a hogshead of sugar weighing 993.142 Ibs.^ 
418.387 lbs. were sold; how much remained? 

TEST QUESTIONS. 

What is subtraction of decimals ? What kind of fractions can be 
subtracted? Give the rule for subtraction of decimals. What 
is the minuend? What the subtrahend? .What is the result in 
subtraction ? 
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MULTIPLICATION OF DECIMALS. 

148. Multiplication of decimals is the 
operation of finding the product of two 
decimals^ 

1. Multiply ^ by 3. 

^ X 3 = ^ expressed by means of the decimal point, .3. 

2. Multiply Aby^, ^^^ = ^= .03. 
S. Multiply A by T^, ^ x ylhr = tAtt = -009. 

4. Multiply ^ by y^, ^ x tAjs = ruhnf = -0008. 

If tenths are multiplied by unitSy the product is tenths. 

If tenths are multiplied by tenths^ the product is hun- 
dredths. 

If tenths are multiplied by hundredthsy the product is 
thousaiidths. 

If ^ew^7^5 are multiplied by thousandths, the product is 
ten thousandths. 

The denominator of the product will therefore contain 
as many ciphers as there are ciphers in the denominators 
of the factors. If the decimal be expressed by means of 
the decimal point, the number of decimal figures is still 
determined by the number of ciphers in the denominator; 
hence, the number of decimal figures in the product must 
equal the number of decimal figures in the factors. 

5. Multiply .5 by 7. 

Since tenths multiplied by units give tenths, .5x7 units 
= 35 tenths = 3.5. - 
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6. Multiply .3 by .2. 

Since tenths multiplied by tenths give hundredths, 
.3 X .2 = .06. 

7. Multiply .5 by .09. 

Since tenths multiplied by hundredths give thou- 
sandths, .5 X .09 = .045. 

Principle. — There will be as many decimal places in 
the product as there are iti the factors. 

R U L E . 

Multiply as in integers^ and point off from the 
right of the product, as many decimal figures as 
there are in both factors. 

Multiply the following 

1. 4.7 by 3.2. 8. 3.12 by 2.4. 15. 402 by 0.43. 

2. 21.2 by 0.12. 9, 86.28 by 2.5. 16. 99 by .25. 
S. 17.4 by 2.3. 10. 7.81 by 3.25. 17. .845 by 16. 

4. 3.18 by .34. 11. 1.057 by 1.032. 18. 175.6 by 3.2£ 

5. 3.51 by .75. 12. 3.33 by 2.22. 19. 38.42 by 3.27. 

6. 4.81 by 8.2. 13. 8.19 by .034. 20. 56.57 by 12.35. 

7. .03 by .12. ' U. 0.143 by .12. 21. 387.2 by 8.143. 

To multiply a decimal or a mixed decimal by 10, 100, 
1000, etc., move the decimal point as many places to 
the right as there are ciphers in the multiplier, an- 
nexing ciphers to the multiplicand if necessary. 

Multiply 

22. .78 by 10. 2^. .473 by 1000. 

^S. 8A2 bv 100. 25. ^,T>>on \^^, 
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PRACTICAL PROBLEMS. 

1. If a person earns 13.5 in 1 day, how much will he 
earn in 4.3 days ? Ans. 115.05. 

2. What will 36.75 lbs, of butter cost at 19.T5 cents 
perZi. ? Ans. $7.2581. 

S, What will 17.3 tons of coal cost, at 17.75 per ton ? 

4. If a boat sails 7.35 miles in 1 hour, how far will she 
sail in 3.12 hours ? How far in 5.25 hours ? 

5. If a barrel of flour weighs 203.5 lbs., what will 7.33 
barrels weigh ? What will 8.05 barrels weigh ? 

6. What will 3.8 acres of land cost, at 155.72 per acre ? 

7. A merchant sold 7.3 yds. of cloth at 12.32 per yard; 
what did he receive for it? 

8. There are 5.5 yards in 1 rod; how many yards are 
there in 71.24 rods ? In 84.05 rods ? 

9. What is the cost of 51.3 gallons of wine, at 13.125 
per gallon ? What at $4.25 a gallon ? 

10. Find the value of 7.1 lbs. of meat, at 16.21 cents a 
pound. Find the value of 15.5 lbs, 

11. If a man travels at the rate of 18.7 miles per day, 
how far will he travel in 7.11 days? 

12. What will 8.5 lbs. of beef cost, at 22.5 cents a 
pound ? What will 20.25 lbs. cost ? 

TEST QUESTIONS. 

If tenths are multiplied by units, what denomination is the 
product? If tenths are multiplied hy tenths, what is the product? 
If tenths are multiplied by hundredths, what is the product? If 
tenths are multiplied by thousandths, what is the product? Give 
the rule for multiplication of decimals. How do you multiply by 
10, 100, 1,000, etc. 
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DIVISION OF DECIMALS. 

149, Division of Decimals is the operation of find- 
ing the quotient of one decimal by another. 

1. Divide 5 apples equally among 5 boys. 

5-7-5 = 1 (the fifth of 5). 

2. Divide .5 of an apple equally among 5 boys. 

.5^5 = .1 (the fifth of .5). 

3. Divide .05 of a dollar equally among 5 boys. 

,05 -T- 5 = .01 (the fifth of .05). 

4. Divide .005 by 5, 

.005 4- 5 = .001 (the fifth of .005). 

5. Divide .0005 by 5. 

.0005 -T- 5 = .0001 (the fifth of .0005). 

6. Divide .5 by .5. 

Reduce the decimal to the form of a common fraction. 
.5 4- .5 = 385- -^ A = -A- X Y = 1. 

7. Divide ,05 by .5. 

.05 -=- .5 = Y5"o "^ iir ^^ iTir x ^ = tV ^= •^* 

8. Divide .005 by .5. 

.005 -V- .5 = .j^^ .^ = ^^ X -y^ = .01. 

9. Divide .0005 by .5. 

.0005 X .5 = Ywh^ -^ -A- = T^TTTT X ^ = tAtS = -001. 

10. Divide .05 by .05. .05 ^ .05 = y^ -r- T^ir= 1- 
From the nature of decimals as shown in these exam- 
ples ^Q have the following Principles : 

1. Tlie dividend contains as many decimal places as the 
divisor and quotient together, 

2. There must be as many decimal places in the quotient 
as the number of places in the dividend exceeds the number 
in the divisor. 
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Let it be required to divide 1.38483 by 60.21. 

ILLUSTRATION. Explanation. — We divide as in inte- 

60.21)1.38483(.023 gers, obtainiDg 23 as the result. We have 

1 2042 now only to place the decimal point, and 

18063 *^® work is done. Since the dividend has 

18063 ^^® decimal plax^s, and the divisor two, 

the quotient should have three decimal 

places. As there are but two figures in the result, we supply the 
deficiency by prefixing a cipher, and place the decimal point at the 
left. Hence the following 

RULE. 

Divide as in integral numbers, and point off in 
the quotient, from the right hand, as many places 
for decimals as the nuiriber of decimal places in the 
dividend exceeds that in the divisor ; and if there 
are not so many places, supply the deficiency by pre- 
fixing ciphers, 

EXAMPLES. 

i. Divide .74 by .25. 6, Divide 3.1 by .25. 

2. Divide 3.74 by .25. 7. Divide 79.1 by .125. 

3. Divide .008 by .5. S. Divide .12 by 1.6. 

4. Divide 7.74 by 4.8. 9. Divide .8 by 3.2. 

5. Divide 2.56 by .0032. 10. Divide 8.25 by 25. 

If the number of decimal places in the dividend is less 
than the number in the divisor, make them equal by an- 
nexing decimal ciphers to the dividend, and then divide. 

n. Divide 6 by .003. 12. Divide 28.475 by .0005. 

To divide by 10, 100, etc., we move the decimal point 
as many places to the left as there are ciphers in the divisor. 
IS. Divide 37.41 by 10. 15. Divide 843.7 by 1000. 
U. Divide 341.6 by 100. 16. Divide 83.86 by 100. 
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TEST QUESTIONS. 

If tenths are divided by tenths, how many decimal places will 
there be in the quotient ? How many, if hundredths are divided by 
tenths? How many, if thousandths are divided by tenths? How 
many, if thousandths are divided by hundredths ? Give the rule for 
division of decimals. State the three principles growing out of the 
nature of decimals. If the number of decimal orders in the divi- 
dend is less than those in the divisor, what must be done ? How 
do you divide by 10, 100, 1000, etc. ? 

REDUCTIONS. 

150, To reduce dechnals to common frac- 
tions. 

Eeduce .75 to a common fraction. 

ILLUSTRATION. EXPLANATION. — ^We wrfto the decimal in 

,75 = IS — 3 the form of a common fraction ; and reduce it 

to its lowest terms. Hence, decimals may be 
reduced to common fractions by the following 

RULE. 
Express the decimal in the form of a common 
fraction, and reduce it to its lowest terms, 

EXAMPLES. 

Eeduce the following decimals to common fractions : 

(/.) (2.) . (5.) (4.) (5.) 

.032. 3.112. 7.002. 70.03. .00012. 

« 

151. To reduce common fractions to deci- 
mals. 

Eeduce f to a decimal fraction. 

iLLUBTBATioF. EXPLANATION. — f is 3 divided by 4. If we an- 

4 ) 3. 00 ^®^ ^^® decimal cipher to 3, we obtain 3.0 = fj. 

f;7z This we divide by 4, and obtain the quotient ^^ and 

a remainder ^*^. We write the quotient under the 
dividend, annex a cipher to the remainder 2, making r^^ ; divide it 
by 4, and write the result j f^ in hundredths place in the quotient. 
Hence the 
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RULE. 

Annex as many decimal ciphers to the numera- 
tor as may he desired ; divide the result by the de- 
nominator and point off from the right of the 
quotient a nurnber of decimal figures equal to the 
number of ciphers annexed, 

EXAM PLES. 

Seduce the following common fractions to decimals: 

The exact value of some common fractions cannot be 
expressed in decimals, as in Example 5. In such cases, 
continue the division until you obtain three decimal 
figures in the quotient, and annex the sign 4- to the 
result to denote incompleteness. 

Reduce the following fractions to decimals: 
9. ^. 11. ^. 13. 18^. ' 15. i of ^. 

10. A. 12. 6^. U, W^. 16. W. 

Note. — If the number of figures m the quotient is less than the 
number of ciphers annexed, prefix the requisite number of ciphers. 

PRACTICAL PROBLEMS. 

1. If 3.5 bushels of wheat cost $4,375, what does 1 
bushel cost ? What do 2 bushels cost ? 

2. If 3.7 barrels of apples cost $20.35, what does 1 bar- 
rel cost ? What do 2^ barrels cost ? 

3. If a boat sails 34.78 miles in 3. 7 hours, how far does 
she sail in 1 hour? How far in 2 hours? 
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4. If 18.2 lbs, of butter cost $6,825, what does 1 pound 
cost ? What do 2 lbs. cost ? What 5 lbs. ? 

5. What is the sum of 4.1 acres, 3.72 acres, 4.82 acres, 
and ai5 acres? 5.3 + 6.05 + 7.005 + 3.06 = ? 

6. If a man travels 34,2 miles the first day, 19.9 miles 
the second day, 18.87 miles the third day, and 19.7 miles 
the fourth day, how &r does he travel altogether ? 

7. A grocer bought 15.4 Sts. of butter at 37.5 cents a 
pound, and sold the lot for $7.225 ; how much did he gain 
by the bargain? 

8. A. and B. start from the same point and travel in 
opposite directions; A. travels at the rate of 17.4 miles 
a day, and B. at the rate of 16.9 miles a day; how far 
apart are they at the end of 4.7 days ? 

9. If 6.5 lbs. of sugar costs 74.75 cents, what does 1 lb. 
cost ? What do 3.7 lbs. cost ? 

10. K two persons are 38 miles apart, and start toward 
each other, the first at the rate of 3.5 miles per hour, and 
the second at the rate of 4.1 miles per hour, how long 
before they will meet ? 

REVIEW QUESTIONS. 

What is a decimal unit ? What is a ti:3cimal fraction ? Define a 
decimal point. In what two ways may a decimal be written ? Ex- 
plain the method of reading a decimal. Repeat the numeration 
table from units to millions, and from units to millionths. State the 
three principles of decimals. Give the rule for reducing decimal 
fractions to common fractions. Give the rule for reducing common 
fractions to decimals. Reduce f to a decimal. What is the rule 
for addition of decimals ? For subtraction of decimals ? What is 
the rule for multiplication of decimals ? For division of decimals ? 

Note. — ^For more extended and thorough treatment of decimal 
fractions, use Davies and Peck's ''Complete Arithmetic." 
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CURRENCY. 

DEFINITIONS. 

152. Currency is anything that circulates as lawful 
money. 

' 153. Money is the measure of the value of things, 
used as a medium of trade. 

154. Specie or coin is metal stamped with a die to 
give it a legal value, and authorized by government to be 
used as money. 

155. A mint is a place in which the coin is manu- 
factured. 

156. Paper money consists of bills and notes author- 
ized by government to circulate as money. 

157. A Denominate Number is one whose unit is 
named ; as, 3 pounds, 4: feet, 5 dollars. 

158. A simple denominate number is a unit or 
collection of units of the same denomination ; as, 1 lb., $3, 
Sft., etc. 

159. A compound number is a collection of units 
of the same nature, but of different denominations; as, 
2 feet and 4 inches ; 3 dollars and 5 cents ; 5 pounds and 
8 ounces. 

160. The scale of a compound number is a suc- 
cession of numbers showing how many times the unit of 
each denomination is contained in the unit of the next 
higher denomination. T|[iU8, m %^ ^Y ^^ "^^^^^ 
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money^ 4 farthings make 1 penny, 12 pence 1 shilling, 
20 shillings 1 pound. The scale is 4, 12, 20. The scale 
of the United States currency is 10, 10, 10, 10, etc. 
The first is varying ; the second is uniform. 

UNITED STATES CURRENCY. 

161. The currency of the United States is a 
decimal currency. 

TABLE. 

10 mills {m.) make 1 cent ct. 

10 cents " 1 dime . . . . d. 

' 10 dimes " 1 dollar .... I. 

10 dollars " 1 eagle . . . . E. 

The coin of the United States consists of gold, silver, 
nickel and bronze. / 

Gold. — The double-eagle, eagle, half-eagle, quarter- 
eagle, three-dollar and one-dollar pieces. 

Silver. — The trade-dollar, dollar, half-dollar, quarter- 
dollar, ten-cent piece, and five-cent piece. 

Nickel. — Five-cent and three-cent pieces. 

Bronze. — The one-cent and two-cent pieces. 

Exercises for Oral Work. 

L How many mills in 1 cent ? In 4 cents ? In 8 
cents ? 
2. How many cents in 1 dime? In 5 dimes ? 6 dimes?- 
S. How many dimes in 1 dollar ? In 8 dollars ? In 110 ? 
4. How many cents in 20 mills ? In 30 mills ? In 40 ? 
r^ How many dimes in 50 cents \ In '^^ cls.^. Iw. ^ cU. ? 
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6. How many dollars in 40 dimes ? lu 60 dimes ? 

7. How many dimes and cents in 25 cents? In 75 cts. ? 

8. How many cents in 5 dollars ? In 50 dollars ? 

9. How many dollars in 300 cents ? In 2,000 cents ? 
• 10. How many cents in 15 dollars? In 18 dollars? 

Expressions for United States currency are usually 
written in the form of a mixed decimal, the dollar being 
taken as the primary unit. Thus, the expression 3 eagles^ 
2 dollars, 5 dimes, 4 cents, and 3 mills is written $32,543^ 
and read 32 dollars, 54 and 3 tenths cents. 

The terms dime and eagle are but little used ; the term 
mill is seldom employed, except in official reports and in 
laying taxes. In business operations mills are generally 
expressed as fractions of a cent. Since dimes are tenths 
of a dollar, when the number of cents is less than ten, we 
write a cipher in the place of tenths. Thus, 12.05. 

Expressions for United States currency are usually read 
in dollars and cents. 

Bead 

$31.25. 1123.04. 1108.036. 1100.042. $88,888. 

Application of the Rules for Decimals to U. S. 
Currency. 

Examples for Wbittei^ Work. 

1. Write decimally 3 eagles, 4 dollars, 3 dimss, 5 cents, 
and 2 mills. 

2. Write 14 eagles, 4 crimes, 5 cetifs, «5vi1[ milfe. 
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S, Write decimally 86 eagles, 3 dollars, 2 cents, and 3 ^n, 

Jf, Write decimally 70 eagles, 4 dollars, and 8 ce7its. 

5. Add $16.54, $13.43, $81,415, and $9,607. 

6. Add $3,814, $40.60, $31,875, and $118,436. 

7. Add $8.14, $32,415, M.675, and $31,843. 

8. Add $0.17, $8,477, $30,303, and $8,888. 

9. From $14.62 subtract $1.89. $13.43— $9,235 = ? 

10. Find the difference between $25,873 and $19,984. 

11. A man bought a box of raisins for $3,375, a box of 
candles for $4.62, and 75 lbs. of sugar for $9.465 ; what 
did he pay for the whole ? 

12. A person bought a hat for $4.75, a coat for $19.65, 
a pair of boots for $8.44, and an umbrella for $1.69 ; what 
did they all cost him ? 

13. A bookseller sold a dictionary for $8.25, 6 readers for 
$7.44, 5 arithmetics for $4.75, and 20 spellers for $4.75; 
what did he receive for them all ? 

H. A dealer bought cloth for $18.42, and sold it again 
for $27,105 ; what did he gain ? 

15. A boy had $4.75 at the beginning of the week, and 
earned during the week $5.92 ; if he spends $6.18, how 
much will he then have ? 

16. A farmer sold a Jiorse for $187.25, two cows for 
$84.90, and 40 bushels of oats for $22.46, for which he 
received a wagon worth $213.26, and the balance in cash ; 
how much cash did he receive ? 

17. Multiply $4.75 by 9. 21. 118.26 -^ 9 = ? 

18. $12,625 X 13 — ? 22. $1,220.03 -t- 14 = ? 

19. $88,775 X 27 = ? 23. $2,022.02 -4- $77.77 = ? 
m $84.35 X 12.2 = ? 2^. $2.895.0438 -f- $86,86 =? 
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CANADA CURRENCY. 

163. The currency of the Dominion of Canada is 
decimal ; it is reckoned in dollars and cents. 
The coin of Canada is silver and bronze. 

FRENCH CURRENCY. 

The coin of France is gold, silver and bronze. 

TABLE. 

10 centimes (ct^ make 1 decime, dc. 
10 decimes " 1 franc, /r. 

The primary unit is 1 franc ; its value is $0,193. 

ENGLISH MONEY. 

163. This is the national currency of Great 
Britain. 

The primary unit is 1 pound sterling, 

TABLE. 

4 farthings {far,., or qr,) make 1 penny, d, 
12 pence " 1 shilling, s, 

20 shillings '' 1 pound sterling, £. 

21 shillings ' "1 guinea, g. 

The sign £ is usually written before the number to 
which it applies. 

The coin of Great Britain is gold, silver and copper. 

The pound is the unit of the money of account, and the 
coin representing it is called a sovereign. 

The value of the sovereign is $4.8665 U. S. 

2 shillings make 1 florin,^. 
5 shiUings make 1 eto^w^cT* 
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EXAMPLES. 

i. In £6 how many shillings ? How many in £8 ? 
2. How many pence in 185. ? How many in 11^. ? 
S. How many pounds in 405. ? How many in 60s. ? 

4. How many dollars in 10 sov, ? How many in 8 sov.? 

5. How many sov. in 1005. ? How many in 1205 ? 

6. In 6 francs how many centimes ? 

7. In 5 francs how many decimes ? 

8. In 250 centimes how many francs ? 

9. In 140 francs how many U. S. dollars ? 

10. In $20 how many francs ? 

11. How many U. S. dollars in £4 ? 

12. How many U. S. dollars in 60s. ? 

IS. How many U. S. dollars will it require to pay a draft 
from London amounting to 258 pounds sterling? 

14- I wish to pay a merchant in Paris 1250 francs; how 
many U. S. dollara will it require ? 

15. How many U. S. dollars and cents in £3 55. 6d. 

What is currency? What is money ? What specie? What, a 
mini? Of what does paper money consist ? What is the currency 
of the United States? Recite the table. How are expressions for 
U. S. currency usually written ? When the number of cents is less 
than 10, what is written in place of tenths of cents ? In what de- 
nominations are expressions of U. S. currency usually read ? What 
is the currency of Canada? How reckoned? What is the coin of 
Canada ? Of what does the coin of the U. S. consist ? Name the 
denominations of the gold coin. Of the silver coin. Of nickel. Of 
bronze. What is the primary unit in the U. S. and Canada cur- 
rency? Recite the table of French currency. What is the primary 
unit ? What is its value in U. S. currency V Recite the table of 
English money. What is the primary unit ? What is its value in 
U. S. currency ? How is the pound sterling used ? What coin takes 
its place in the currency of England? What is the value of the 
sovereign in U. S. currency ? 



MBTBIC SYSTEM. 157 



METRIC SYSTEM. 

164. The Metric System is a system of weights and 
measures based on a primary unit of length called a 
Meter. The scale is decimal. 

The Meter is one ten-millionth part of the distance 
from the equator to the north pole. It is nearly equal to 
39.37 inches. 

MEASUEE OF LENGTH. 

165.. The primary unit is the meter. 

TABLE. 

10 millimeters {mm.) make 1 centimeter {cm,) 

10 centimeters " 1 decimeter {dm,) 

10 decimeters " 1 meter (m.) 

10 meters " 1 decameter {decam,) 

10 decameters " 1 hectometer {hectom.) 

10 hectometers " 1 kilometer {kilom,) 

10 kilometers " 1 myriameter {myram,) 

Note. — If possible show the class a meter, and explain its sub- 
divisions. If none is at hand, construct one from the Decimeter 
on the 158tb page. 

EXERCISES AND EXAMPLES. 

1, Measure your desk, and tell how many meters, or 
meters and decimeters long it is. How many wide ? 

2, Measure the door, both its height and width. 

3, How many centimeters long is your arithmetic? 
How many wide ? 
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4. How many milimeters wide is the Decimeter illus- 
trated on this page ? 

5. How many decimeters in 12 meters ? 

6. How many centimeters in 20 millimeters? How 
many in 50 ? 

7. Change 25 decameters to meters /and decimals of a 
meter. 

8. Change 225 hectometers to meters 
and decimals of a meter. 



To Write Numbers in the 
Metric System. 

Write the meters in the units place, 
decameters in tens place, hectometers 
in hundreds place, the kilometers in 
thousands place, myriameters in the 
ten thousands place, decimeters in the 
tenths place, centimeters in the hun- 
dredths place, and millimeters in the 
thousandths place. 

To Read Numbers in the 
Metric System. 

We may read a number in the 
Metric system in terms of all its units, 
or in terms of any one of them. 

The expression 24.25 meters may be 
read 2 decameters, 4 meters, 2 deci- 
meters, and 5 centimeters; but it is 
usually read 24 and twenty-five htm- 
dred^ks meters. 
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Exercises in Reading Numbers. 
Bead the following : 
16 m.; 50 dm, ; 75 cm. ; 14 mm, ; 17 decam»; 28 kilom, 

MEASURE OF SURFACE. 

166. The primary unit is the Square Meter. 

TABLE. 
100 sq. millimeters {sq. mm,) make 1 sq. centimeter, 
{sq. cm.) 
100 sq. centimeters make 1 sq. decimeter, (sq, dm.) 
100 sq. decimeters " 1 sq. meter, (sq, m.) 
100 sq. meters " 1 are, (a.) 

100 ares " 1 hectare, (ha.) 

For land measure the primary unit is the are (pro- 
nounced ar). 

MEASURES OP VOLUME. 

167. The primary unit is the stere (pronounced 
stair); it is a cubic meter. 

TABLE. 

1000 cu. centimeters (etc, cm.) make 1 cu. decimeter, 
(cu. dm,) 
1000 cu. decimeters make 1 stere. 

For Wood Measure. 

10 decisteres {d, st.) make 1 stere, (st.) 

10 steres *^ 1 decastere, (dec. st,) 

The primary unit is the stere =• ,lt!V^^ ^ot^^* 
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MEASURES OF CAPACITY. 
The primary unit is the liter (leeter) = 61.026 cu. in. 

TABLE. 

10 centiliters {cl) make 1 deciliter, {dl.) 

10 deciliters " 1 liter, {I.) 

10 liters ** 1 decaliter, {dec, I,) 

10 decaliters " 1 hectoliter, {hec, Z.) 

10 hectoliters " 1 kiloliter, or stere, {k. L) 

MEASUEE OP WEIGHTS. 

168. The primary unit is the gram. It is the weight 
of a cubic centimeter of distilled water at 39° Pah. 

TABLE. 

10 milligrams {jn,g^ make 1 centigram, (c.g^ 
10 centigrams " 1 decigram, (d.g^ 

10 decigrams " 1 gram, (^.) 

10 grams " 1 decagram, {dec.g.) 

10 decagrams " 1 hectogram, (hec.g.) 

10 hectograms ** 1 kilogram, (kil. g.) 

Small weights are expressed in milligrams, and large 
ones in kilograms. .The kilogram is the weight of a liter 
of water at 39° Pah. 

EXAMPLES. 

Change the following to meters : 

(i.) {2.) (S.) il) 

30 dm. 800 cm. WOOOmm. 150 cfecam. 
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(5.) (6.) (7.) 

200 heciom. 6,000 kiloni. 30,000 my riant. 

Change the following to square meters : 

{8.) {9.) (10,) {11.) {12.) 

200 sq. dm. 3000 sq. cm. 6000 sq. mm. 15 a. 27 ha. 

Beduce the following to steres : 

{IS.) {14.) (IS.) {16.) {17.) 

6000 cu. dm. Ibdecst. ^000 cu. dm. 4^0 d. at. 20 dec. st. 

Beduce the following to liters : 

(18.) {19.) {30.) {21.) {22.) 

500 rf. l%Odl 20 dec J. 300/*ecZ. 4000*.?. 

Change 

(23.) (24.) {25.) 

20 d.g. to dec.g. 500 hec.g. to g. 400 m.g. to e.g. 

(26.) (27.) 

* 6,000 g. to kil. g. 5 hec.g. to g. 

28. Express in kilograms and decimals of a kilogram. 
3 kil.g. 25 hec, g. 15 dec.g. 6 g. 

On what is the Metric system based ? What is the scale in the 
notation of the Metric system ? The meter is what part of the dis- 
tance from the equator to the north pole ? What is its length in 
inches ? Recite the table of length. The meter is ttt o o^oooo P®^ o' 
what ? How are numbers written in the Metric system ? How may 
a number be read in the Metric system ? Write the abbreviations of 
the denominations in the table of length. Recite the table of 
measure of surface. Draw a square decimeter on the blackboard. 
Draw a square centimeter. How many square millimeters in the 
square centimeter? 
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BUSINESS OPERATIONS. 

TERMS USED IN BUSINESS TRANSACTIONS. 

169. The cost of a thing is the value in money paid 
for it 

170. To find the cost of any number of 
things when we know the cost of one. 

1. What is the cost of 40 bushels of oats at 57 cents a 
bushel ? 

ILLUSTBATION. 

1^0.57 Explanation. — Since 1 bushel costs $0.57, 
40 40 bushels will cost 40 times $0.57 = $22.80. 

$22.80 

RULE. . 

Multiply the cost of one thin^ by the number 
of things. 

EXAMPLES. 

2. What is the cost of 5 yards of cloth at $5.50 a yard ? 

3. Find the cost of 12^ cords of wood at $7.50 a cord! 
i. Find the cost of 56 lbs. of pork at 9J cts. a pound. 

Since it is not material which factor is used as the multiplier, 
in examples like the last, for the sake of convenience, we multiply 
by the smaller number, and observe the rule for pointing off deci- 
mals. 

5. Find the cost of 32J yds, of ribbon at 37|^ cts. a yard. 

6. Find the cost of 43J lbs. of tea at 92|^ cts. a pound. 

7. A cask of wine contains 42f gallons, and is worth 
$2.13 per gaUon ; what is the value of the whole ? 
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171. To find the cost of one thing, when we 
know the entire cost, and the number of 
things. 

1. If 50 oranges cost $2.25, what do they cost apiece? 

Since 50 oranges cost $3.35, one orange costs Vff of $3.25 = $0,045. 

RULE. 

Divide the entire cost by the number of things. 

EXAMPLES.. 

2. .Jane bought 47 yds. of calico for $6.344 ; what did it 
cost per yard ? Ans. 13|^ cents, 

3. If 63^ bushels of potatoes cost $35.24J, what is the 
cost of 1 bushel, and what is the cost of 8 bushels ? 

4. Find the cost of 1 lb. of tea, when 37*^ ?J5. cost 
$28. 12|. Find the cost of 3 lbs. 

5. If 44 yds. of linen cost $27.50, what is the cost of 
lyd.^ Oil^yds.'} Of 26 yds.? 

6. If 48 lbs, of grapes cost $15.36, what will 13 lbs. cost ? 

7. How many lbs. of sugar, at 14 cts. a pound, can be 
bought for 56 lbs. of butter, at 31|^ cts, per lb. ? 

8. A farmer sold 8 cows for $345 ; what was the average 
value of each ? 

173. To find the number of things when 
we know the entire cost^ and the cost of one 
thing. 

1. How many pounds of sugar, at 12J cents a pound, 
can be bought for $106.25 ? 

Solution. 106.25 -^ .13!j = 850, Wvetelcvc^ ^T^^ \\>%, W5\\sfc^«s^'i^. 
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RULE. 

Divide the entire cost by the cost of one thing. 

EXAMPLES. 

2. How many yards of muslin, at 19|^ cents a yard, can 
be bought for $22,815 ? How many for $50 ? 

3. How many barrels of flour, at $12.44 a barrel, can be 
bought for $485.16 ? How many for $625 ? 

-J. If a man earns $18.75 per week, how many weeks 
will it take him to earn $323.43f ? 

6, How many yards of linen, at 64J cents a yard, can 
be bought for $200,595 ? How many for $500 ? 

6. How many barrels of flour, at $7.50 a barrel, can* be 
bought for $217.50 ? How many for $750 ? 

7. If tea costs 85^ cents a pound, how many pounds can 
be bought for $117. 56^ ? How many for $235.12^ ? 

8. How many bushels of potatoes, at 37^ cents a bushel, 
can be bought for $10.12|? How many for $30.37^? 

173. To find the cost of any number of 
things, when we know the cost of 100 or 
1^000 things. 

L What is the cost of 217 bananas, at $2.15 per hun- 
dred ? 

ILLU8TBATI0N. 
$2.15 = $0.0216 ^ rx. .^. ^«.«r V .nn 

J—- 217 Explanation.— Dividing $2.15 by 100, 

^KC\K &^^^ *li6 cost of one banana ; and multi- 
1505 plying the cost of one by 217, gives the 

*1^ cost of 21 7 bananas. 

430 



$4.6656 
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RULE. 

MvZUply the cost of 100 or 1,000 things by the 
number of things, and move the decimal point two 
places to the left when the cost of 100 is given, and 
three places when the cost of 1,000 is given. 

EXAMPLES. 

2. Find the cost of 1,622 bricks, at $6.25 per thousand. 

5. What is the value of 874//. of scantling, at $3.50 per 
hundred ? 

^ Find the cost of 3,240 shingles, at $5 per thousand. 

e5. How much must I pay for 375 lbs. of beef, at $7.50 
per hundred ? 

6. If oranges sell at $2.25 per hundred, how much must 
I pay for 288 oranges ? 

174. To find the cost of any number of 
pounds when we know the cost of a ton of 
2^000 pounds. 

1. Find the cost of a load of coal weighing 2,400 
pounds, at $8.64 a ton. 

ILLUSTRATION. 

2)8.64 Explanation.— Since $8.64 is the cost of 

-^32 2'^^ pounds, J of 18.64 or $4.32 is the cost of 

2400 1»000 pounds ; 2400 pounds will cost f JJJ times 

$4.32. We multiply by 2400. and move the 

qI^ decimal point three places to the left, which is 

^^^ equivalent to dividing the product by 1000. 

nOMB.00 



166 BUSINESS OPERATIONS. 

RULE, 

Multiply half the cost of 1 ton by the nurnber of 
pounds, and move the decimal point three plaices to 
the left. 

EXAMPLES. 

2. What is the cost of 8,136 lbs. of coal, at $7 per ton ? 

3. Find the cost of 3,714 lbs. of steel, at $18.50 a ton. 
- i. Find the cost of 8,176 lbs. of straw, at $16 a ton. 

6. Find the value of 8,488 lbs. of hay, at $14 per ton. 

6. What is the cost of transportation of 3,635 lbs.y at 
the rate of $1.28 per ton ? 

7. Find the value of 70,432 lbs. of ore, at $2.50 per ton. 

8. If building stone is worth $1 per ton, what will 
88,311 lbs. cost ? 

ALIQUOT PARTS. 

175. An Aliquot Part of a number is one of the equal 
parts, whether integral or fractional, into which the num- 
ber can be divided. 

The most important aliquot parts of a dollar are given 
in the following 

TABLE. 
50 cts. is I of $1. 12^ cts. is i of $1. 

33i cts. " i of $1. 10 cts. " ^ of $1. 

25 cts. " i of $1. 6i cts. " -^ of $1. 

20 cts. " I of $1. 5 cts. " gV ot $1. 

176. To find the cost of any numher of 
things when 1 thing costs an aliquot part 
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1. What is the cost of 60 lbs, of butter, at 33^ ds, a 
pound ? 

Illustration.— At $1 a pound, 60 pounds will cost $60. Since 
tlie cost of 1 pound is \ ot a dollar, the cost of 60 pounds will be \ 
of $60 or $20. 

RULE. 

Divide the nuinher of things by the number of 
times that the price of one thing is contained in $1. 



EXAM PLES. 

2. What is the cost of 40 bushels of potatoes, at 33^ 
cents a bushel ? 

3, Find the cost of 87 yds, of sheeting, at 25 cents ayrf. 
Jf,, What is the cost of 147 yds, of calico, at 20 cts. a 

yard ? What is the cost of 180 yards ? 

5, How much will 168 lbs, of sugar come to, at 12^ ds, 
a pound ? How much at 33^ cents ? 

6, Find the cost of 64 bushels of oats, at 37^ ds, a 
bushel. 

The cost wlU be 3 tunes as much as though the price was 12^ 
cents a bushel ; hence it is ^ of 64 x 3 or $24. 

7, Find the cost of 76 bushels of rye, at 75 ds, a 
bushel. Find the cost of 225 bushels. 

8, How much will 118 lbs, of soap cost, at \%\ ds, a 
pound ? How much, at 6} cents ? 

177. To find the number of things when the 
entire cost is known, and the cost of one is 
an aliquot part of a dollttT* 
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1. How many bushels of apples at $0.50 a bushel, can be 
bought for 8212 ? 

iLLtrsTRATioN. EXPLANATION. — Since $| will buy one 

$212 -7- $J = 424 bushel, $212 will buy as many bushels as 

there are $^ in $212. 

RULE. 

Divide the entire cost by such a fraction as will 
express the cost of one as an aliquot part of a doUar, 

EXAMPLES. 

2. How many baskets of pears can be bought for $10 at 
33^ cents a basket ? 

S, How many pineapples can be bought for $22 at 12^^ 
cents each ? 

i. How many pounds of cheese can be bought for $27 
at $0.25 a pound ? How many for $50 ? 

5. How many quarts of peas can be bought for $3 at 
$0.20 a quart ? How many for $5 ? 

6. How many bushels of oats, at 75 cents a bushel, can 
be bought for 45 bushels of wheat at $2.25 a bushel ? 

What is currency? Illustrate. Repeat the table of United 
States currency. In what terms do we write United States cur- 
rency ? By what rules do we operate on United States currency ? 
How do you find the cost of any number of things when you know 
the cost of one ? What is cost ? How do you find the cost of one 
when you know the entire cost and the number of things? How do 
you find the number of things when you know the entire cost, and 
the cost of one? How do you find the cost of any number of things 
sold by the hundred or thousand ? How do you find the cost of any 
number of pounds when you know the price per ton? What is an 
aliquot part of a number? How do you find the cost of any num- 
ber of Articles when the price of one article is an aliquot part of a 
dollar? 
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BILLS AND ACCOUNTS. 

178. A Bill is a written statement of goods sold, of 
services rendered, or of money paid. 

179. An Account is a written statement of items of 
debit and credit. 

180. A Debtor is a person who owes another. 

181. A Creditor is a person to whom something is 
owed. 

183. A Bill is receipted when the words "Received 
Paynient" are written at the bottom, and the creditor's 
name is lawfully signed. 

183. A Footing is the sum or amount of a bill. 

184. Credit is what the creditor pays, or has paid. 
Debit is what the debtor owes. 

185. The Balance is the diflFerence between the foot- 
ings of the debit and credit sides of an account. 

186. Abbreviations used in Accounts. 

@. At. Doz. Dozen. 

%. Account Dr. Debit or Debtor. 

Am't. Amount No. Number. 

Bal. Balance. Pd. Paid. 

Co. Company. Per. By. 

Cr. Credit or Creditor. Rec'd. Received, 

Do. The Same. % Per cent. 

187. To find the footing of a hill. 

Find the amount of each item and take the sum 
of the results, 
8 
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Find the amount of the following bill of items : 

New Tokk, May 1, 1878. 

Mr. James Spendthrifty 

Bought of Benjamin Saveall, 

16 pounds of Tea, @ $0.85 per pound . 
20 " " Ck)ffe€i, @ $0.15 J per pound . 
15 yards of linen, ® $0.66 per yard ... 

Amount, 
Received payment, 



$ 



Benjamin Saveall. 



Albany, June 2, 1878. 

Mr. Jacob Johnsj 

Bought of Gideon Oould, 

86 pounds of Sugar, at 9j^ cents per pound . 
3 hogsheads of Molasses, 63 galls, each, @ 27 cents 

a gallon 

5 casks of Rice, 200 pounds each, @ 5 cts. per pound 
2 chests of Tea, 80 pounds each, @ 96 cts. per pound 

Total cost. 

Received payment, for Gideon Gould, 

Chables Clabk. 

188. To find the balance of an account. 

Find the difference of the debit and credit 
items of the account. 

Find the balance of the following account : 



$ 



A. T. Stewart £ Co. 



Db. 



In account with A. L. Oompton. 

Cb. 



1878 
Jan. 
Feb. 

Har. 
Apr. 



12 

10 

15 

8 

4 



To 900 lbs. Batter ® $.80 
" 900 lbs. Cheese" .18 
" 400 lbs. Lard *' .12 
'• 600 lbs. Tallow " .16 
•' 80doz. Eggs " .25 



// 



Feb. 
Mar. 
Apr, 

Apr. 



By 20 yds. Cloth @, $2. 
♦' 25 prs, Gloves^ 1.5 

»( 19 Vila T.lriAn »< tlH 



jeo pre, viriuves " i.20 
12 yds. Linen " 0.60 



Balance 



rH W 



\ 



Y 



\ 




k 



^> f<^ ■ a, 

poundWumbkrb p- 




T 



189. A Compound Number, as already 
defined, is a denominate number whose units 
are of the same kind, but of different de- 
nominations. 

Denominate numbers are of the same hind when they 
can be expressed in terms of a common unit. Thus, 3 
shillings and 5 pence are of the same kind, because they 
can both be expressed in pence. 

If two denominate numbers are of the same kind, 
that which has the greater unit is said to be of the higher 
denomination. Thus, 3 shillings is of a higher denomina- 
tion than 5 pence. 

TABLES OF \VEIGHTS. 
TKOY WEIGHT. 

190. This is used in weighing gold, silver, and some 
kinds of precious stones. 
The primary unit is 1 pound. 

TABLE. 

24 grains (gr.) make 1 pennyweight . dwt. 
20 pennyweights " 1 ounce ... oz. 
12 ounces " 1 powtvOi'^XQ^ . "V^.Tt* 
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APOTHECARIES WEIGHT. 

191. This table is used in mixing medicines. 

The primary unit is 1 pound, the same as Troy weight. 

TABLE. 

20 grains (gr.) make 1 scruple - - 3 

.3 scruples " 1 dram ... 3 

8 drams " 1 ounce ... 5 

12 ounces " 1 pound . . ft> 

AVOIRDUPOIS WEIGHT. 

192. This is used in weighing the ordinary articles of 
trade and commerce. 

The primary unit is 1 pound, equal to 7000 grains 
Troy weight. 

TABLE. 

16 ounces (oz.) make 1 pound ... lb. 

25 pounds " 1 quarter ... qr. 

4 quarters " 1 hundred . . cwt 

20 hundred " 1 ton ... . T. 

Note. — In weighing coarse articles liable to wastage, as coal at 
the mines, etc., it is customary to call 112 lbs. a hundredweight, 
and 28 lbs. a quarter. 

TABLE OF TIME. 

193. Time is a measured portion of duration. Its 
primary unit is one solar day. 

An astronomical year is the time required for the 

earth to perform one revolution round the sun ; but this 

period does not contain an exact number of days; hence, 

for civil purposes, an artificial year is adopted. The 

artiScial or civil year has Bometvmfe^S65 da'\|%)^i(A^^m.<^ 
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times 366 days, so distributed that, after a long period, 
the average length of the civil year is nearly equal to that 
of the astronomical year. 

Every year divisible by 4 (except centennial years not 
divisible by 400) are leap years, all other years are com- 
mon years. 

TABLE. 



bu secona8 (sec) maJ 


ZG 1 minute . . . mtn. 


60 minutes " 


1 hour .... hr. 


24 hours " 


1 day . ... da. 


7 days " 


1 week .... wh 


365 days « 


1 common year . c. yr. 


366 days " 


1 leap year . . Lyr. 


100 years '^ 


1 century ... (7. 


The civil year is divided into 12 unequal parts called 


months. Their order, and the number of days in each, 


are shown in the table following: 


TABLE 


OP MONTHS. 


1. January . . 31 days. 


7. July 30 clays. 


2. February . 28 " 


8. August ... 31 " 


3. March ... 31 « 


9. September. . 30 " 


4. April 30 « 


10. October 31 " 


5. May .... 31 « 


11. November . . 30 " 


6. June .... 30 '' 


12. December . . 31 " 



February has 28 days in common years, and 29 days in 
leap years. 

MEASUEES OF LENGTH. 

194. Magnitude is anything that can be measured. 

195. A Line is the magnitude of length without 
recrard to thickness or breadt\\. 
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A curved line is one whose direction 
changes at every point ; as GH. 

A straight line is one whose direction 
does not change at any point ; as AB. 

Straight lines are parallel when they 
have the same direction ; as CD and EF. 

The length of a line is the number of 
times it contains a given straight line 
taken as a unit. 




c- 

E- 



cuBYKD Lung. 



BTBAieHT LINB. 



-B 



PAKAT.T.KT. LINE8. 



-D 



LONG MEASURE. 

196. This table is used in measuring distances and 
lines. The yard is the primary unit. 



2 



I 





TABLE 


i . 




12 inches (m.) 




make 1 foot 


- - ft. 


3 feet 




(6 


1 yard . 


- - yd. 


5^ yards 




a 


1 rod 


. . 7'd. 


40 rods 




(( 


1 furlong 


- "- fur 


8 furlongs, or 


320 rods 


n 


1 mile 


. . 7711. 


3 miles 




(6 


1 league 


- . lea. 



SURVEYORS* MEASURE. 



197. Used in measuring land. 

The unit is a Gunter's chain which is equal to 66 feet. 
It is divided into 100 equal parts called links. 



TABLE. 
7.92 inches make 1 link 

100 links, or 4 rods " 1 chain 

80 chains, or 320 rods ^^ 1 mile 



U. 

ch. 

mi. 
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Anolb. Fig. 2. 



B 



MEASUEES OP SUEFACE. 

DEFINITIONS. 

198. A Surface is a magnitude that has length and 
breadth, without thickness. 

199. An Angle is the opening be- 
tween two lines that meet at a point ; 
as, BAG. The lines AB and AC are 
called sides, and the point A is called 
the vertex of the angle. 

If the angle BAD is equal to the 
angle BAC, BA is perpendicular to 
DC, and the angles BAD and BAC rioht angles. Fig^i. 
are right angles. 

200. A Square is a plane figure 
bounded by four equal sides, and 
whose angles are right angles; as 
Fig. 3. 

SquABE. Fi,^. 8. 

201. A Rectangle is a plane a b c d 
figure whose opposite sides are 
equal, and whose angles are right 
angles. 

A square foot is a square 
whose sides are each equal to one 
foot; a square yard is a square 
whose sides are each equal to 1 
yard. 

The unit of measure of a surface is a square, one of 
whose sides is equal to the unit of length. 
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E 
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Squabb. Fig. 4. 
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202« The Area of a surfece is an expression for that 
surface in terms of a square unit. Figure 4 represents a 
square yard, each side of which is three feet long ; the 
area is nine square feet. 

The area of a square or rectangle is found by 
multiplying its length by its breadth. 

SQUARE MEASUBE. 

Used for measuring surfaces. 

TABLE. 

144 square inches {sq. in.) make 1 square foot . sq.fi. 
9 square feet " 1 square yard . sq. yd. 

dO^ square yards ** J square rod . sq. rod. 

160 square rods " 1 acre . . . A. 



LAND MEASURE. 

This is used in finding the area of land. 

TABLE. 

10^000 square links {sq. li.) make 1 square chain . sq. ck 
10 square chains ** 1 acre .... -4. 

640 acres " 1 square mile . sq. mi. 

In government surveys, a square mile is called a section, 
and 36 sections make a township. 

MEASUEE OP VOLUME AND CAPACITY. 

203. A volume or solid is a magnitude that has 
knffih, dreadth, and rticfcness ot TieigTif . 
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204. A cube is a volnme or 
solid bounded by six equal squares. 
The bonndiog squares are called 
faces. The sides of the squares 
are called edges of the cube. 

805. A unit of volume is a 
cube whose edges are equal to a _ 
unit of length. 

CUBIC MEASURE. 
S06. This is need in measuring volumes o 

TABLE. 
1728 cubic inches (cm. in.) make 1 cubic foot . c«./lt. 




1 cubic yard . cu. yd. 



27 cubic feet 
A cord of 
wood is a 
pile 4 ft wide 
4 fb. high, and 
8 ft long. A 
foot in lengti 
from such a--^' 
pile is a cord" 
foot. -^ 

TABLE. 
16 cubic feet {cu.ft.) make 1 cord foot . O./l. 
8 cord feet " 1 cord . . . 0. 

DBT MEASURE. 

207. This is ased iu measuring grain, fruity salt> 
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The primary unit is 1 bushel. It is a cylindrical 
measure 18^ inches across, and 8 inches deep; containing 
2,150| cubic inches. 

TABLE. 

2 pints (pt.) make 1 quart . . . . qL 
8 quarts " 1 peck .... pL 

4 pecks " 1 bushel . . . . bu. 

LIQUID MEASURE. 

308. This is used in measuring liquids. 

The primary unit is 1 gallon. It contains 231 cubic 
inches. 

TABLE. 

4 gills (gL) make 1 pint . . . . pt 
2 pints " 1 quart .... qt 

4 quarts " 1 gallon . . . gal. 
31^ gallons *^ 1 barrel . . . bbl 
2 barrels " 1 hogshead . . hhd. 

ANGULAR MEASURE AND LONGITUDE. 

DEFINITIONS. 

209. A Circle is a portion of a 
plane bounded by a curved line 
every point of which is equally 
distant from a point within called 
the centre; as, AED. The bound- 
ing line is called the circumfer' 
ence; as, AED. Any part of the bounding line is 
called an arc; as, ED. 
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If a circumference is divided into 860 equal parts, 
each part is called a degree. 

310. A Diameter is a straight line passing through 
the centre and terminating in the circnmferenee ; ae, AD. 

311. A Radius is a straight line drawn from the 
centre to any part of the circumference ; as, CD, CE. 

ANGULAR MEASURE. 
313. The primary unit is the right angle. The nine- 
tieth part of a right angle is a degree. 

TABLE. 

60 seconds (") make I ininate . . , *. 

60 minutes " 1 degree . . . °. 

" 1 right angle . . rt, a. 

" 1 circa mference . dr. 



LONGITUDE. 
313. Long^itude of a. 

place is the distance east 
or west from a gnen 
meridiim. 

The earth revolves on 
its axis once in 24 hoars 

The circumference of 
the earth is a circle, and, 
like other circles, is sup- 
posed to be divided into 
360 eqnal parts called de- 
grees (°). 

The suii appears to pass 
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entirely round the earth, 360°, once in 24 honrs ; in 1 hour 
it passes -^ of 360°, or 15° of longitude. Hence, for a 
difference of 15° of longitude there is a difference of 
1 hour of time, for 1° of longitude there is a difference of 
^ of 1 hour of time, or 4 minutes ; for 15' of longitude 
there is a difference of 1 minute of time; for 15" of longi- 
tude there is a difference of 1 second of time. It is noon,' 
or 12 o'clock, at any place when the sun is on the 
meridian of that place ; 15°* west of that place it is 1 hour 
earlier, or 11 o'clock ; 15° east it is 1 hour later, or 
1 o'clock, etc Hence the following 

TABLE. 

A difference of 15° of longitude makes a difference of 
1 hour of time. 

A difference of 15' of longitude makes a difference of 
1 minute of time. 

A difference of 15" of longitude makes a difference of 
1 second of time. 

REDUCTION. 

314. Reduction is the process of changing the form 
of a number without altering its value. Thus, $25 may 
be expressed as 2500 cents, 500 cents may be expressed 
as $5. 

315. Reduction Descending is the operation of 
changing a number from a higher to a lower denomina- 
tion ; as, dollars to cents. 

316. Reduction Ascending is the operation of 
changing a number from a lower to a higher denpminar 
tion ; as, cents to dollars. 
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EXAMPLES IN REDUCTION DESCENDING. 

FOB OBAL WOBE. 

217. 1. How many feet in 3 yards ? In 6 yards ? 

2. How many feet in 4 yards and 2 feet ? 5 yds, 3 ft. ? 

3. Reduce 16 feet to inches. Reduce 15 yards to in. 

4. Reduce 2 miles to chains. Reduce 5 miles to chains. 

5. Reduce 2^ sq. yds. to sq. ft. Reduce 5 sq.ft. to sq. in. 

6. How many square chains in 12 acres? In 15 acres? 

7. How many quarts in 4 gallons and 1 quart ? 

8. In 5 bushels and 3 pecks how many pecks ? 

9. In 4 lbs. AToirdupois how many ounces ? 

10. How many scruples in 6 drs. ? In 12 drs. ? 

11. How many pecks in 3 bushels of wheat ? 

12. How many minutes in 6 hours and 10 minutes ? 

13. How many pints in 7 quarts ? In 10 qts.? 

H. How many pence in 3 crowns ? In 8^ crowns ? 
15. How many degrees in 2 right angles ? In 4 right 
angles ? 

Examples for Written Work. 
Reduce £18 14.9. M. 3 far. to farthings. 

ILLU8TBATIOK. EXPLANATION. — Since £1 is equal 

£18 145. 9df. 3 far. to 30 shillings, there are 20 times 

20 AS many shillings as pounds, to 

29J which we add lis. (18 x 20) + 14 

= 294«. Since 1 shilling is equal 

1^ to 12 pence, there are 12 times as 

353>^ many pence as shillings : to this 

we add 9 pence. (294 x 12) + 9 

Z = 3o37rf. Since 1 penny is equal 

14151 far. to 4 farthings, there are 4 times 

as many farthings as pence, to 
which add 3 farthings. (3637 x 4) + 8 = 14151 far. Hence the 



{ 
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RULE. 

J. Multiply the units of the highest denomination 
by the nuiriber of the scale that connects this denom- 
ination urith the one next lower, and to the product 
add the units of the latter denomination, 

II, Multiply this result by the nurnber that con- 
nects it zvith the next lower denomination, and 
to the product add the units of that denomination. 

III, Continue this operation till the required de- 
nomination is reached, 

EXAMPLES. 

1. Eeduce 3 Ihs. 4 oz. 5 dwts, Troy, to pennyweights. 

2. Reduce 1 li, 7 oz, 15 dwts. 4 grs. Troy, to grains. 
S, Reduce 7 3 2 3 15 grs, to grains. 

^. Reduce 4 1 5 3 23 to grains. 

5. Reduce 3 qrs. 15 lbs. 4 oz. avoirdupois, to ounces. 

6. Reduce 6 T. 10 cwt, 3 qrs. 4 lbs, to pounds. 

7. Reduce 7 whs, 2 da, 4 hrs, to hours. 

8. Reduce 4 da. 16 hrs, 42 min, to minutes. 

9. Reduce 2 loks, 5 da, 8 hrs. to seconds. 

10, Reduce 16 rds, 4 yds. '^ft. 9 in, to inches. 

11. Reduce 1 mi. 240 rds, 2 yds, to feet. 

12, How many inches in 7 ch, 74, li,? 

13. Reduce 4 mi. 3 ch. to links. 

IJi., Reduce 40 sq. rds, 8 sq, yds, to square feet. 

15, How many acres in 56 sq. mi, ? 

16, Reduce 2 A. 74 sq. li, to square links. 

17, Reduce 20 cu, ft. 168 cu, in, to cubic inches. 

18, How many pints in 4 Sw. 3 phs, 6 ^'^t?. ? 
i9. Reduce 5 bu,2 phs, 4 g^s. 1 pt, to pints. 
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EXAMPLES IN REDUCTION ASCENDING. 

FOR ORAL WORK. 

318* 1. How many ft. in 216 in. ? How many yds. ? 

2. How many dollars in 6400 cents ? In 9600 cents ? 

3. In 54 square feet, how many square yards ? 

4. In 450 square chains, how many acres ? 
6. How many cubic yards in 162 cubic feet ? 

6. In 200 cord feet, how many cords of wood ? 

7. Eeduce 360 square chains to acres. 

8. How many hands in 164 inches ? 

9. Eeduce 224 pints to pecks. 

10. Beduce 92 quarts to gallons. 

11. In 96 ounces, how many pounds Troy? 

12. Eeduce 48 3 to ounces ? 

13. Eeduce 480 dwt. to pounds. 
H. Eeduce 1200 minutes to hours. 

15. How many degrees are 480 minutes ? 

16. Eeduce 240° of longitude to hours. 

17. How many minutes are 480 seconds ? 

18. How many dozen oranges are 480 oranges ? 

FOR WRITTEN WORK. 

1. Eeduce 8,7436/. to pounds sterling. 

nj.usTBATioN. Explanation. — Since 12d make 1^. , 

12 ) 8743 there are jV ^s many sMlings as pence. 

20~r728s 4- 7rf Hence, 8,748(f. = 728«. ; the remainder 

'' * 7 we express in pence. Since 30». make 

£36 + 85. £1, there are ^ as many pounds as shil- 

lings = £36 ; the remainder 8 we ex- 
press as shillings ; hence, 8,743(f. = £36 8«. 7d 

\ 
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RULE. 

J. Divide the given nunvber by the nujnber of the 
seale that connects it with the next higher denonv- 
ination ; the remainder zvill be units of the same 
denow/ination as the dividend. 

II, Divide the quotient by the nurnber that con- 
nects it with the next higher denom^ination ; the 
rem^ainder udll be units of the denomination of the 
new dividend. 

III. Continue the operation till the required de- 
nomination is reached. 

2. Reduce 11,911 grains to pounds Troy. 

Ans. 2 lbs. 16 dwts. 7 grs. 
S. Reduce 876 dwts. to pounds Troy. 
^. Reduce 1,511 grs. to ounces, apothecaries' weight. 

5. Reduce 1,594 oz. avoirdupois, to quarters. 

6. Reduce 8,842 lbs. to tons. Reduce 4,412 lbs. to tons. 

7. Reduce 7,620 minutes to days. 

8. Reduce 687 hrs. to weeks. Reduce 348 hrs. to wks. 

9. How many yards in 786 in. ? In 1572 in. ? 

10. How many miles in 897 rds. ? In 1794 rds. 

11. Reduce 2,875 in. to yards. Reduce 575 in. to yds. 

12. Reduce blO pts. to bushels. Reduce ^bhpts. to bu. 
IS. Reduce 352 qts. to bushels. Reduce 704 qts. to bu. 
IJf. How many gallons in 840 pts. ? In 420 pts. 

15. Reduce 8,532 gi. to gallons. Reduce 2,133 gi. to gal. 

16. How many degrees in 8,844" ? In 4,422'. 

17. How many cubic yards in 162 cubic feet ? 

18. In 200 cord feet how many cords of wood? 

19. Reduce 360 square chains to acres. 
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ADDITION OF COMPOUND NUMBERS. 

219. Addition of Compound Numbers is the 
cperation' of finding the sum of two or more compound 
numbers. 

The principles are the same as in simple numbers. 

Exercises for Oral Work. 

i. What is the sum of 9 inches and 11 inches ? Of 22 m» 
and 13 in. ? Of 8 /if. and 17 ft. ? Of 9d. and 16rf. 

2. What is the sum of 2 ft. 4 in., and 6//. 3 m? 
. ^. What is the sum of 2 yds, 1ft, and 3 yds. 4: ft.? 

4> What is the sum of 2 gals. 3 qts., and 3 gals. 3 qts.? 

6. What is the sum of 3^. %d., and bs. %d. ? 

6. What is the sum of 3 yds. 3 ft., 5 yds. 1 ft., and 7 yds. ? 

7. What is the sum of 2 i(;A;5. 3 das., and 3 wi^. 4 ^Za^. ? 
^. What is the sum of 8 sq.ft. 16 sq. in., and 5 sq.ft.? 

4:sq. in.? 

9. Find the sum of 3 bush. 1 pk., and 4 iush. 2 pks. 

10. What is the sum of 2° 3' 4", and 3° 1' 2", and 5° 2' 3" ? 

Operation of Addition of Compound Numbers, 

Let it be required to find the sum of £7 4^.3^^ £11 95.8(7. 
and £14 12^. M. 

Explanation. — We write the numbers so that 
units of the same denomination shaU stand in the 
same column. We add the right hand column, 
and find its sum is 20(2. = \s. 8(2. ; we write 8(2. 
under the column in the plac^ of the amount, and 

£33 %S. Sd. ^^ ^*' ^^*^ *^® column of shiUings, which 

amounts to 26«. = £1 6«. ; we write 6«. under the 
column, and add £1 with the column of £s , which amounts to £33. 
The required sum is therefore £33 Qs. 9d. Hence, the following 



ILLT78TIIATION. 


£ 


s. 


d. 


1 


4 


3 


11 


9 


8 


14 


12 


9 
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RULE. 

I, Write the rvwrnbers so that units of the same 
denomination shall stand in the same column. 

//. Add the units of the lowest denomination, 
and divide their sum by the nurnber of the scale 
that connects this denomination luith the next 
higher one ; set down the remainder, and carry the 
quotient to the next colum^n. 

III. Add the units of the second column thus 
increased, and proceed as before, continuing the 
operation till all the columns have been added. 

EXAMPLES. 

Perfonn the following indicated additions : 



£ 8. d. 

1 14 8 


(2.) 

3 3 
1 2 


grs. 
10 


(3.) 
cwt. qrs. lbs. 
4 1 18 


3 12 7 


2 1 


.9 


2 3 7 


5 2 9 


3 1 


7 


11 2 13 


a) 
v)Tcs. da. hrs. 

2 5 7- 


{5.) 
yds. ft. 
2 2 


in. 

8 * 


{6.) 

o t n 

20 15 20 


3 4 11 


1 1 


. 7 


18 13 15 


5 6 14 


3 1 


6 


21 14 30 


1 4 20 


4 


11 


16 30 10 
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(7.) 


(8.) 


(9.) 


{10.) 


T. cwLqrs. 


oz. dwt8.gr s. 


gals. qts.pt8. 


bu.pks.qi 


2 1 15 


11 19 12 


4 3 1 


5 3 4 


1 3 20 


4 16 5 


3 2 


7 15 


3 2 18 


2 11 15 


7 10 


11 3 


5 3 7 


6 3 7 


6 2 1 


3 2 6 


1 2 23 


1 15 4 


2 1 


6 3 1 



What is addition of compound numbers ? What compound num- 
bers can be added ? Give the rule for addition of compound num- 
bers. 

SUBTRACTION OF COMPOUND 

NUMBERS. 

220. Subtraction of Compound Numbers is the 
operation of finding the difference between two compound 
numbers. 

The principles are the same as in subtraction of simple 
numbers. 

Exercises for Oral Work. 

1. Prom 11 in. subtract 6 in. From 12 ft. subtract 9 /if. 

2. What is the difference of K pks. and 4:pks.? 

5. What is the difference between £3 4s., and £1 25.? 
-J. What is the difference between 2.9. 7e?., and Is. M. ? 

6. 8 yds. 2 ft. — 6 yds. 1ft. = ? 

6. 7 gals. 1 qt — 5 gals. 3 qts. = ? 

7. 16 ft. 8 in. — 9 ft. 11 in. = ? - 

Operations of Subtraction of Compound Numbers. 

Let it be required to find the difference between 
£9 4s. 3d. and £2 18^. 6d. 
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iLLUBTBATioN. EXPLANATION. — We write the subtrahend 

£ 8, cL under the minuend, so that units of the same 

9 4 3 denomination shall stand in the same column. 

2 18 6 We begin at the right. Since 6c?. is greater than M. 

~£g bsT^. ^® *^^ ^^^* ^ ^' °"^^^g ISA, from which we 

subtract 6(2., and write the remainder 9(2. beneath. 
To compensate for 12(2. added to the minuend, we add \s. equal to 
12(2. to the next number of the subtrahend, obtaining 19«., which 
being greater than 4«., we add 20«. to 4«., obtaining 24«., from which 
we subtract 19«., and write the remainder 5«. beneath. To compen- 
sate for 20«. added to the minuend, we add £1 equal to 20«. to the 
subtrahend, obtaining £3, which we subtract from £9, and write the 
remainder £6 beneath ; hence, the remainder is £6 5«. 9(2. 

In like manner we treat all similar cases ; hence, the following 

RULE. 

/. Write the subtrahend under the minuend so 
that units of the same denomination shall stand in 
the same column. 

II, Subtract each number in the subtrahend from 
the one above it in the minuend, and ujrite the 
remainder in the line below, 

III, If any nurnber in the subtrahend is greater 
than the one above it in the minuend, add to the 
latter as many units as make one of the next 
higher denomination, perform the subtraction, and 
add 1 to the next number in the subtrahend, 

EXAMPLES. 







(^.) 




m 




(5.) 




M 




£ 


8. i. 


da. 


hrs. 


min, 


yds. ft. in. 


oz. 


wt8. gn. 


From 


9 


5 a 


57 


21 


43 


46 1 7 


13 


18 5 


Subtract 


6 


3 1 


49 


23 


39 


35 2 10 


9 


19 23 



Remainder, 3 2 1 7 22 4 10 1 9 3 18 6 
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(5.) (6.) 

tun. hhd. gal. qt. pt yr. wk. da. hr. mln. sec. 

From 151 3 50 3 2 95 25 4 20 45 50 

Take 27 2 54 3 2 80 30 6 23 46 56 



Ikteeval between Dates. 

To find the interval between two dates, we subtract the 
earlier from the later. To do this, we write the number 
of the year, the number of the month, and the day of the 
month of each date; we then perform the subtraction, 
counting 30 days to a month, and 12 months to a year. 



ILLUSTRATION. 




Dates. yrs. 


mos, da. 


June 3, 1776, written . . 1776 


6 3 


Oct. 16, 1771, " - . 1771 


10 16 


Interval ... 4?/ 


rs. 7 mos. 17 c 



Explanation. — Having written the dates as shown on the right, 
we proceed according to the preceding rule. 

8. What is the interval between Nov. 10, 1862, and 
March 4, 1875 ? 

9, What is the interval between Sept. 21, 1851, and 
Feb. 11, 1873 ? 

MULTIPLICATION OF COMPOUND 

NUMBERS. 

231. Multiplication of Compound Numbers is 
the operation of taking a compound number as many 
times as there are units in the multiplier. 

The principles are the same as in the multiplication of 
simple numbers. 
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Exercises fob Oral Work. 

1. How many inches are 7 times 8 inches ? 

2. What is the product of 8d. multiplied by 11 ? 
Express the answer in shillings and pence ; thus 

8^. X 11 = 88d. = 45. %cL Am. ' 

3. What is the product of 2 ft. multiplied by 16 ? 

Express the answer in yds, a.ndfL 

4. What is the product of 7 qts. multiplied by 13 ? 

5. What is th6 product of Ift. 3 in. multiplied by 9 ? 

. 6. What is the product of 4 bu. 3 pks. multiplied by 9 ? 

7. What is the product of Is. Hd. multiplied by 8 ? 

8. What is the product of 8 gals. 2 qts. multiplied by 4? 

9. Find the product of 2 tons 3 ctot. multiplied by 6 ? 
10. What is the product of 2° 3' 1" multiplied by 5 ? 

Operation op Multiplication of Compound 

Numbers. 

Let it be required to multiply £4 2s. bd. by 16. 

iLLusTBATioir. EXPLANATION. — ^We write the multi- 

£ s. d. plier under the multiplicand, then multi- 

4 2 5 P^y ^^ ^y 16/ obtaining 80(1. = 6«. 8(?. ; 

^ ^ we write %d. beneath, and add 6«. to the 

product of 2*. X 16, obtaining 38«. = £1 

£65 18^. %d. 18«. ; we write 18*. beneath and add £1 

to the product £4 x 16, obtaining £65, 
which we write beneath ; hence the following 

RULE. 

/. MvZtiply the units of the lowest denomination 

in the Tnultiplicand by the multiplier, and divide 

the product by the number of the scale that connects 

this denomination vjith the one next higher ; set 

down the remainder. 
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//. Multiply the units of the next higher denom- 
ination in the multiplicand by the multiplier, add 
the quotient to the product, and divide the sum by 
the nurnber of the scale that connects this denom/i- 
nation vjith the one next higher: set down the 
remainder and preserve the quotient to be added to 
the next product. 

III. Continue this operation till all the parts of 
the multiplicand have been m/ultiplied. 

EXAM PLES. 

Perforin the following multiplications : 



hu. pks. qts, 
3 2 7 




(£) 
gals. qts. 2)ts. 
5 2 1 




(S.) 
£ s. 
5 4 


d. 
9 


11 








12 






7 


40 3 5 




67 


3 







36 13 


3 


T. cwt. lbs. 


oz. 






wk. 


da. 


(5.) 
hrs. min. 


sec. 


2 14 10 


12 






2 


4 


t 15 


18 


40 16 11 


15 
4 






31 


2 


15 3 


12 
36 



6. Multiply 17 lbs. 5 oz. 12 dwts. 16grs. Troy, by 9. 

7. Multiply 4 cwt. 3 qrs. 8 lbs. by 28. 

8. Multiply 17 da. 14 hrs. 14 min. 15 sec. by 12. 

9. Multiply 16° 11' 13'' by 7. 

DIVISION OF COMPOUND NUMBERS. 

233. Division of Compound Numbers is the oper- 
ation of dividing a compound number by an abstract 
number, or by a similar denom\x\^\i^ tooco^^^. 
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The principles are the same as those used in the division 
of simple numbers. 

EXEBCISES EOB ObAL WOBK. 

L Divide 35 nuts equally among 7 boys, 

2, What is the quotient of I85. divided by 6 ? By 9 ? 

S. What is the quotient of 48 yds. divided by 12 ? 

4. Divide 125. M. by 3. Divide IBs. ^d. by 6. 

5. What is the quotient of 84 yds. 3 quarters divided 
by 3? 

6. Divide 57 lbs. by 19 lbs. Divide 114 Ws. by 19 lbs. 

7. What is the quotient of 84 yds. divided by 12 yds. ? 

8. Divide 9 yds. 2 ft. 6 in. by 3. Divide 18 yds. 

9. Divide 24° 30' 36" by 6. Divide 48° 24' by 8. 

10. A floor contains 40 sq. yds., and its length Is 
8 sq. yds. ; what is its breadth ? 

Operation of Division of Compound Numbers. 
Let it be required to divide £65 ISs. Sd. by 16. 

ILLUSTRATION. 

£ 8, d. 

16 ) 65 18 8 ( £4 2s. 6d. Explanation.— Dividing £65 by 

64 16 gives a quotient of £4 and a re- 

£j inainder£l« Reducing £1 to shilUngs 

20 and adding ISs., we Iiave 38«. ; divid- 

— ing dSs. by 16, gives a quotient 2«. and 

^^^' a remainder 6«. Reducing 6«. to pence 

ZZ and adding Sd., we have SOd. ; divid- 

6s. ing SOd, by 16, we find a quotient 5d. 

12 Hence tlie following 

sod. 
80 



COMPOUND NUMBERS. 193 

RULE 

J. Divide the units of the highest denomination 
in the dividend by the divisor ; set down the quo- 
tient us a part of the required quotient, 

II, Reduce the remainder to the next lower 
denomination, and to the result add the units of 
that denomination for a new dividend, and pro- 
ceed as before, 

III. Continue this operation till the division is 
completed, 

EXAM PLES. 

L Divide 24 da. 19 hrs. 30 min. by 6. 
2. Divide 43 whs, 2 da. 9 hrs. by 9. 

5. Divide 39 hu. "it pics. 1 qt, by 11. 

4. Divide 1 T. 19 cwt 2 qrs. 12 lbs. by ?• 

6. Divide 56 lbs. 6 oz. 17 diets, by 9. 

6. Divids 14 cwt. 1 qr. 8 lbs, by 13. 

7. Divide 13 bu, 3 pics, by 2 bu. 3 phs. 

Explanation. — ^The dividend is equal to 55 pks., and the divisor 
is equal to 11 pks, ; hence the quotient of 13 hu. 3 pks, -5- 3 &w. 
3 pks, is equal to 55 pks, -*- 11 pks, = 12, Ans. 

All similar cases may be worked by the following 

RULE. 
Reduce both nurrvbers to the same denomination 
and divide as in simple numbers, 

8. Divide 21 wks. 5 da. by 2 wks, 5 da. 

9. Divide 2 qrs. 12 lbs. 9 oz. by 5 lbs. 11 oz. 

10. Divide 19 bu, 3 phs, 3 qts, by 3 bu, 3 phs, 7 qts. 
9 
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REVIETAT QUESTIONS. 

What is a bill ? An account ? A debtor ? A creditor ? How is 
a bUl receipted ? What is a footing ? What is debit ? Write the 
abbreviations of at, acooont, amount, balance, company, creditor, 
debtor, paid, and received. How do you find the footing of a bill ? 
How the balance ? What is redaction ? Define reduction descend- 
ing. • Define redaction ascending. Recite the table of troy weight. 
What is its primary unit ? Recite the table of avmrdupois weight. 
Redte the table of long measure. What is its unit of measure ? 
What is magnitude ? What is a line ? A carved line ? A straight 
line? What are parallel lines? Recite the table of surveyor's 
measure. For what is it used 1 What is a surface ? An angle ? 
Illustrate an angle, and name its parts. Define a square. A square 
foot. t\. equBie yard. What is the primary unit of the measure of 
suriace ? What is an area ? How is the area of a square or rect- 
angle found ? Recite the table of square measure. Recite the table 
of fluid measure. For what used ? What is its primary unit ? Re- 
cite the table of dry measure. For what used ? What is the primary 
unit ? Describe the bushel. What is a circle ? What the circum- 
ference ? Diameter ? Radius ? Recite the table of angular mea- 
sure. What is its primary unit ? What is longitude ? Recite the 
table of longitude. What is a volume ? A cube ? Faces of a cube? 
Edges? Recite the table of cubic measure. What is a cubic foot ? 
A cord foot? A cord of wood? How do yon reduce pounds sterling 
to shillings ? How farthings to pounds ? What fundamental rule is 
used in reduction descending? In reduction ascending? Tell the 
number of days in each month of the civil year. How can you tell 
when a year is a common year ? How, when it is leap year ? How 
many days in each ? Is 1878 a leap year ? Will the year 2000 be 
common, or leap year ? How many days were there in the year 
1800? When will the next leap year occur ? What is compound 
addition ? What compound numbers can be added ? Give the rule 
for addition of compound numbers ? What is subtraction of com- 
pound numbers? Give the rule. How do you find the interval be- 
tween two dates? What is multiplication of compound numbers? 
Give the rule. What is division of compound numbers ? How many 
cases are there ? Give the rule when the divisor is abstract. Give 
the rule when the divisor is similar to the dividend. 

Note. — For a more extended treatment of Denominate Num- 
bers^ see Davies & Peck's Complete Arithmetic. 
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PERCENTAGE AND ITS APPLICATIONS. 

224u Per cent means by the hundred, or hun- 
dredths. Thus, 3 per cent of 1100 is yj^ of $100, or $3. 

1. What is 2 per cent of 100 ? Of 300 ? Of 60 ? 

2. How many dollars is 5 per cent of $100 ? Of- $50 ? 

3. How many yds. is 7 per cent of 100 yds ? Of 500 yds. ? 

335. The sign of per cent is %. Thus, d% of 20 is 
read 3 per cent of 20. 

Bead the following examples : 

i. ^% of 20 ; b% of 100 ; 6^ of 30 ; t% of $200. 

6. 1% of $100 ; 9^ of 27 ; 10^ of 33 feet ; 11^ of 50. 

6. n% of 17 bushels; 20^ of 450 ships; 30^ of 72. 

336. The rate per cent, or simply rate, is the 
number of hundredths taken ; thus, in the expression 7^ 
of 245, the rate is 7 hundredths. 

L How many per cent is .04 ? .06 ? .08 ? .07 ? .12 ? .17? 
2. How many hundredths is 6^? 3^? 5^? 7^? 11^? 
S. How many hundredths is 18^ ? 17^? 21^? 25^? 

4. How many per cent is .25 ? .31? .15? .18? .09? 

5. What is the decimal expression for H% ? 
Solution. .OIJ = .015. 

Per cent expressed by means of a common fraction may 
be expressed decimally by annexing two ciphers to the 
denominator, and reducing the result to a decimal. 

Illustration. |% = g^ = .008. 

6. What decimal fraction is ^% ? 

7. Express ^% decimally. 8. Express ^% decimally. 
9. Express \% decimally. 10. What decimal fraction 

is#f? 
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11. How many hundredths is 100^ ? 200^ ? 

12. How many hundredths is 125^ ? Express it deci- 
mally. 

SoLmoN. 125^ = ^ = 1.25, Ans. 

13. Express 250^ decimally. 

227« Percentage is some per cent of a given num- 
ber. Thus, 16 is the percentage on $100, when the rate 
is 6 per cent. 

1. What is the percentage on $200 at 5 per cent ? 

2. What is the percentage on $3528 at 2 per cent ? 

5, What is the percentage on $230 at 7 per cent? 

4. What is the percentage on 350 yards, at rate of Z% ? 

6. Find the percentage on $15 at 50 per cent 

238« Base is the number on which percentage is reck- 
oned. In the expression 7^ of $100, the base is $100. 

229. Amount is the base increased by the percentage. 
The amount of $100 at 8 per cent, is $100 + $8 = $108. 

1. What is the amount of $200 at 3 per cent ? 

2. If 500 is the base, and 6 the rate, what is the 
amount? What, if 600 is the base, and 7 the rate? 

3. If $648 is the base, and $16 the percentage, what is 
the amount ? 

4. Find the amount when the base is $4000, at 2%. 

5. Find the amount when the rate is 6, and the base is 
$456. 

230. The Difference is the base diminished by the 
percentage. Thus, the difference of $100 diminished by 

Sper cent, is $100 — $8 = %^%. 
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i. What is 1600 diminished by 3 per cent ? 
^. Find the difference when the base is $875 and the 
percentage $26.25. 

3. Find the difference when the base is 110,000 and the 
rate i's Q%, 

4. What is the difference when the base is 1275 and the 
rate is 4^ ? 

5. What is the difference when the base is $72 and the 
rate is 30^ ? 

Exercises for Oral Work. 

i. What is 5 per cent of 40 lbs, ? 

2. If $80 is increased by b% of itself, what is the amount? 

3, What is the difference of 80 yards diminished by 
3 per cent of itself ? 

Jh What per cent of $100 is $7 ? 8 ? 18 ? 20 ? 

5. The base is $200 and the rate 7^; what is the 
amount ? What is the difference ? 

6. A man had 30 chickens, 20 per cent of them were 
destroyed by foxes ; how many were destroyed ? How 
many were left ? 

7. How many marbles are 7^ of 500 marbles ? 

8. A boy answered 25 questions in arithmetic, his 
brother answered 60^ of that number ; how many ques- 
tions did the brother answer ? 

9. A man who held $10,000 worth of United States 
bonds, sold 10^ of them ; what value of bonds did he 
sell ? What value of bonds had he left? 

10. Let the base be $20,000 and the rate 6$!^; what is the 
percentage ? What the am.o\)iiit "t 'Wsi'aX* ^^kv^^ ^ib^^^'^^'^^X 
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PRI NCIPLES. 

231. From what precedes we have the following 
principles : 

1. The percentage is equal to the base multiplied by the 
rate expressed decimally. 

2* The amount is equal to the base multiplied by 1 pins 
the rate expressed decimally » 

3. The difference is equal to the base multiplied by 1 
minus the rate expressed decimally. 

Since either of two factors is equal to their product 
divided by the other, we have the following principles: 

4. The rate is equal to the percentage, divided by the 
base. 

5. The base is equal to the percentage divided by the 
rate expressed decimally ; to the amount divided by 1 plus 
the rate ; or to the difference divided by 1 minus the rate 
expressed decimally. 

333. To find the Percentage, when the base 
and rate are gitwn. 

See Principle 1, Art. 231. 

EXAM PLES. 

1. What is 6% of 75 lbs. ? 

Solution. 75 lbs. x .05 = Ans. 3.75 lbs. 

2. What is 7^ of 115 lbs. ? Of 25 lbs. ? Of 50 Ibs.^ 

3. What is 11^ of $315 ? Of $248 ? Of $600 ? 

i. What is U% of 52 whs. ? Of 20 whs."! Of 50 wks.^ 

5. What is 25^ of 4,120 yds. ? Of 5640 yds. ? 

6. What is 40^ of 72 bu. ? Of 300 bu.^ 
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7, What is 120% of $250 ? Of $840 ? Of $784 ? 

8, What is 100% of 87 ft ? Of 500 ft ? Of 600 ft ? 

9, What is 210% of 40^a^5. ? Of %Zgals.^ Of Ugah.? 
10, What is 60% of $60 ? Of $500 ? 

IL What is |% of $1,000 ? Of $8,000 ? Of $6,000 ? 

233. To find the Amount, when the Base 
and Rate are given. 

See Principle 2, Art. 231. 

EXAMPLES. 

L What is the amount of 150 lbs. increased by 10% 
of itself ? 150 lbs. x 1.10 = Ans. 165 lbs. 

2. What is the amount of $300 increased by 35% ? 

3. What is the amount of 610 yds. increased by 16% ? 

4. What is the amount of 76 acres increased by 15% ? 

5. What is the amount of $218 increased by 9% ? 

6. What is the amount of 48 tons increased by 80% ? 

334. To find the Difference^ when the Base 
and Rate are given. 

See Principle 3, Art. 231. 

EXAM PL ES. 

L What is the difference between $108 and 30% of 
itself ? $108 X .70 = $75.60, Ans. 

2. What is the difference between 160 rods and 80% 
of itself ? 

5. Diminish $540 by 30% of itself. 

Jf. Diminish 64 weeks by 8% of itself. 

6. Diminish 880 yds. by 30% of itself. 
6. Diminish $1,050 by 7% of itself. 
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235. To find the Sate^ when the Base and 
Fercenta^ge are given. 

See Principle 4, Art. 231. 

EXAM PLES. 

1. The percentage . is $90.24, and the base is $752; 
what is the rate ? 

$90.24 -^ 752 = .12 = 12 per cent, Ans. 

2. What is the rate, when the percentage is $7 and the 
base is $100 ? What, when the base is $500 ? 

3. Find the rate, when the base is $400 and the per- 
centage is $20. 

4. What is the rate, when the percentage is 60 lbs. and 
the base is 300 lbs. ? 

6. Given the base $2,000, and the percentage $200; 
what is the rate ? 

6, A gentleman in Cleveland sends to his friend in 
New York $50,000, asking him to take out $500 for his 
services, and invest the balance in New York Central 
E. K. stock; what rate per cent of the money sent does 
he pay for the services of his friend ? What rate per cent 
of the money invested does he pay ? 

236. To find the Base, when the Bate and 
Percentage are given. 

See Principle 5, Art. 231. 

EXAMPLES. 

1. 960 is 25 per cent of what number ? 
Solution. 960 -^ .25 = ^?i5. 3,840. 

2. 74 is 62^ pel cent of what number ? 
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3. 450 is 112 per cent of what number ? 

4. Of what number is 66, 2 per cent ? 

6. In a school 100 pupils are present ; this number is 
80 per cent of the pupils on the roll ; what is the number 
on the roll ? 

MISCELLANEOUS PROBLEMS. 

1. The population of a town in 1860 was 3,750, and 
in 10 years it increased 30^ ; what was the population 
in 1870 ? 

2. A merchant bought goods to the amount of $3,150 
and paid lb% on their first cost for transportation and 
insurance ; what was their final cost? 

3. A man has 50 geese, 40^ more of chickens than 
geese^ and 60^ more of ducks than chickens; how 
many chickens has he, and how many ducks ? 

4. A cask of wine contained 44 gals.y but 18^ of it 
leaked out ; how much remained ? 

6. A man has a capital of };20,000, of which he loses 
35^ ; how much has he remaining ? 

Define per cent. What is percentage? What is the base? 

What is the rate ? Ulustrate. What is the amount ? What the 

diflference? Repeat the 5 principles of percentage. Write an 
example that will illustrate each principle. 

COMMISSION. 

237. Commission is a percentage paid to an agent 
for transacting business. 

238. An Agent is one who transacts business for an- 
other. If he buys and sells merchandise, he is called a 
Commission Merchant, or Factor ; if he buys and 
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sells stocks, exchange, real estate and the like, he is called 
a Broker ; if he collects debts, taxes, and the like, he is 
called a Collector. 

239. A Consignment is a quantity of merchandise 
sent to an agent for sale. The party that sends the goods 
is called the Consignor ; and the party to whom they 
are sent is called the Consignee. 

240. An Account of Sales is an account rendered 
by the Consignee to the Consignor. 

241. The Net Proceeds is the remainder after de- 
ducting commission and other expenses. 

All problems in Commission are solved by the principles 
of percentage. 

The base in Commission is generally what the agent ex- 
pends or collects ; but in buying and selling stocks, and 
the like, the commission is based on the par value. 

EXAM PLE s. 

1, A commission merchant received a consignment of 
wheat which he sold for $2,850 ; what was his commission 
at the rate of 4:% ? Ans. $1 14. 

2, A commission merchant purchased cotton for a 
manufacturer to the amount of $5,140; what was his 
commission at 2% ? A71S. $102.80. 

3, A broker sells a housQ for $13,400 ; what is his com- 
mission at 11% ? Ans. $150.75. 

4, A broker buys 6 lots of land for $8,490 ; what is his 
commission at ^% ? 

5, A cotton broker sells 40 bales of cotton, each weigh- 
ing 450 lbs., for 15 cts, per pound ; what is his commission 
at life ? 
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6. My agent parchased goods for me to the amount of 
$7,850, on which I agreed to pay 2^% commission; how 
much must I pay him ? 

7. An architect builds a house which costs $13,710, and 
charges 2^% for his services ; what is his bill ? 

8. A broker sold 70 shares of stock whose par value 
was $100 per share ; what was his commission at i% ? 

9. What commission should a broker receive for selling 
100 shares of stock whose par value is $100, at i% ? 

10. Find the net proceeds of the following account of 
sales : 

Sales on account of Johk R. Bensok, Eochester, N. Y. 



1878. 


DESCRIPTION. 


$ 


CTS. 


Jan. 4 


200 JJ/6\ flour @ $8 - - - 






17 


115 bu. wheat @ $1.10 - 






20 


1000 lbs. butter @ SOc. - - 

Gross amount 














CHARGES. 








Freight and cartage, $48.75 








Storage - - - - 10.50 








Commiss'n on $ @ 4^ 







Net proceeds 

What is commission ? What is an agent ? A commission mer- 
chant ? A broker ? A collector ? A consignment ? A consignor ? 
A consignee? What is the net proceeds ? How do you solve prob- 
lems in commission? What is the base? What is account of 
sales ? 

Note. — For a more extended treatment of Commission, see 
Davies & Peck's Complete Arithmetic. 
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PROFIT AND LOSS. 

243. Profit and Loss are commercial terms indicat- 
ing gain or loss in business transactions. 

If the selling price of any article is greater than the 
cost price, there is a profit ; if the selling price is less 
than the cost price, there is a loss. 

The cost price is usually taken as the base. 

Problems in profit and loss are solved by the principles 
of percentage. 

EXAM PLES. 

1, A man bought a horse for $220 and soFd him at an 
advance of lb% ; what did he gain ? 

The gain is the percentage. 

The base is $220 ; hence, $220 x .15 = $33, the gain. 

2, A merchant bought goods to the amount of $1,200, 
and sold them at a loss of S% ; how much did he lose? 

3. A grocer bought sugar for 8650, and sold it at an 
advance .of 20jg ; what did he receive for it ? 

4. A dealer bought tea for $940, but was obliged to sell 
it at a loss of 12^ ; whak did he get for it ? 

6. For what must a house, that cost $11,000, be sold so 
as to gain lb% on the cost price ? 

6. Coffee was bought at 22 ds. a pound; for what 
must it be sold to gain 20^ ? 

7. A merchant bought 100 pieces of muslin at $7 a 

piece, and sold it at a gain of 16J%; what did he receive 

for the lot ? 

What is profit and loss ? When is there a profit in business ? 
When is there a loss in business ? What is the base ? By what 
principles do we solve problems in profit and loss ? 

Note. — ^For the application of percentage to Insurance. Taxes, 
etc., see Davies & Peck's Complete Arithmetic. 
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SIMPLE INTEREST. 

343. Interest is a percentage paid for the use of 
money. It is reckoned at a certain rate per cent for 
each year. 

The Principal is the sum on which interest is com- 
puted; the Rate is the per cent for 1 year; and the 
Amount is the sum of the principal and interest for any 
given time. 

244. Legal Rate is the rate of interest fixed by law. 
Interest depends on the principal, the rate, and the time. 



Exercises fob Oral Work. 

L What is the interest on 125 for 1 year, at 6 percent ? 

125 X .06 = Ans, $1.50. 

^. What is the interest on $15 for 1 year, at 7% ? 
What is the principal in each of these examples ? 
What is the rate ? What the time ? 
S, What is the interest on $30 at 7%, for two years ? 
$30 X .07 = $2.10 = int. for 1 year ; the int. for 2 
years is twice the int. for 1 year ; $2.10 x 2 = $4.20, Ans. 

4. What is the interest on $100 for 4 years, at 7% ? 

5. What is the interest on $200 for 3 years, at 6^ ? 

6. What is the interest on $500 for 5 years, at 7% ? 

7. What is the amount of $300 for 1 year, at 7% ? 

The amount is the sum of the principal and interest ? 
$300 X .07 = $21, the int. ; $21 + $300 = Am't, $321, 

8. Find the amount of $200 for 2 years, at $6^. 
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P. What is the amount of 1300 for 3 years, at 7% ? 
10. Find the amount of $400 for 2 years, at 7% ? 

345, When the time is given in years^ the 
interest may be found by the following 

RULE. 

Multiply the principal by the rate, and multiply 
that result by the number of years, 

EXAM PLES. 

1. What is the interest on $85 for 4 years, at 7^ ? 

Ans. $85 X .07 X 4 = $23.80. 
^. What is the interest on $96 for 3 years, at 6%? 

Ans. $96 X .06 X 3 = $17.28. 

3. What is the amount of $336 for 5 years, at 6% ? 

4. What is the amount of $242 for 3 years, at 7% ? 

5. What is the interest on $425 for 5 years, at 7% ? 

6. What is the interest on $650 for 2 years, at 7% ? 

7. What is the interest on $780 for 3 years, at 6% ? 

8. What is the interest on $850 for 5 years, at Q% ? 

9. What is the interest on $1,200 for 7 years, at 7^? 

10. What is the interest on $1,400 for 3 years, at 7% ? 

11. What is the interest on $890 for 4 years, at 5^ ? 

12. What is the amount of $510 for 3 years, at 7% ? 

13. What is the amount of $1,240 for 4 years, at 7% ? 
U. What is the amount of $1,780 for 3 years, at 6^? 
15. What is the amount of $1,672.15 for 4 years, at 7^? 

M What is the amount oi tX.^^'lAZ i^x: 3 yeafs, at 6^? 
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346. To find the interest when the time is 
any number of months. 

Aliquot Paets of a Yeab. 

12 mo. are 1 yeax, 6 mo. are J of 1 year, 

11 mo. are li of 1 year. 5 mo. are ^ of 1 year, 

10 mo. are I of 1 year, 4 mo. are J of 1 year, 

9 mo. are f of 1 year, 3 mo. are J of 1 year, 

8 mo. are | of 1 year, 2 mo. are J- of 1 year, 

7 mo. are y\ of 1 year, 1 mo. is t^ of 1 year. 

EXEBCISES FOB OeAL WoRK. 

I. What is the interest on $100 for 6 months, at t% ? 

Since the interest on $100 at 7 % for 1 year is $7, for 6 months, 
the half of 1 year, it is J of $7, or $3.50. Ans. 

^. What is the interest on $200 for 3 months, at 1% ? 

Since the interest on $200 at 7 % for 1 year is $14, for 3 months, 
the J of 1 year, it is J of $14, or $3.50. Ans. 

RULE. 

/. Find the interest for one year ; take such part 
of this interest as the ^iven nurnber of months is 
part of 12 months or 1 year ; or, 

II. Multiply the principal by the rate and divide 
the product by 12 ; then mioltiply the quotient by 
the number of m^onths. 

Examples for Writtek Wobk. 

S. What is the interest on $300 for 6 months, at 6% ? 
4- What is the interest on 1400 ^ox 4:\:wwv\>\^.,^'\<^J^. 
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5. What is the interest on $200 for 5 months, at 6^? 

6. Find the interest on $240 for 4 months, at 8^. 

7. Find the interest on $553 for 5 months, at 6^. 

8. Find the amount of $150.25 for 6 months, at %%, 

9. What is the amount of $204 for 11 months, at 7%? 

10. What is the interest on $228 for 9 months, at 6% ? 

11. Find the amount of $137.50 for 8 months, at 6%. 

12. What is the amount of $7596 for 10 months, at 8^ ? 

RULE WHEN THE RATE IS 6 PER CENT. 

Multiply the principal by half the number of 
months, and move the decimal point two places to 
the left hand. 

247. To find the interest when the time is 
any number of days. 

For the sake of convenience in business transactions, 30 
days are generally considered 1 month. 

Aliquot Parts of a Month, 

To find the aliquot parts of a month write the number 
of days for a numerator, and 30 for a denominator: and 
reduce the fraction to its lowest terms ; Thus, 25 days are 
|-J^ = I of a month ; 15 days are i^ = i ota month. 

EXERCISES. 

1. If the interest on a certain sum be $60 for 1 month, 
how many dollars will it be for 1 day ? 

Since 1 daj is y^^ of 1 month, the interest for 1 day is -^ of the 
jDterest for 1 month ; -^ of %dO = %l, Aus. 
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^. The interest on $400 for 1 month, at 9%, is 13 ; what 
is the interest on $400, at 9%, for 15 days ? 

Since 15 days are the | of 1 month, the interest for 15 days is ^ 
of the interest for 1 month ; J of $3 is $1.50, Ans. 

S. If $6 is the interest of a certain sum of money for 
1 month, what is the interest of the same sum for 20 
days? 

Since 20 days are f of 1 month, the interest for 20 days is f of 
$6, or $4, Ans, 

If.. The interest on $900 at a certain rate for 1 month is 
$5.25 ; what is it for 6 days ? 

Since 6 days are ^ of 1 month, thB interest for 6 days is ^ of 
$5.25 = $1.05, Ans. 

From these illustrations we deduce the following 

RULE, 

J. Find the interest for 1 month, take such a part 
of this interest as the given nurnber of days is part 
of 30 days' or 1 month; or, 

IL Divide 1 month's interest by 30, and midti- 
ply the quotient by the given nuw/ber of days. 

EXAMPLES. 

1. What is the interest on $460 for 15 days, at 7%? 

2. What is the interest on $784, at 1%, for 20 days ? 

3. What is the interest on $1200 for 10 days, at 6% ? 
^. What is the interest on $184 for 21 days, at 1% ? 

5. What is the interest on $250 for'ft days, at 6^ ? 

6. What is the interest on $375 for 25 days, at 7^ ? 

7. What is the interest on $450 for 6 days, at 9^? 

8. What is the interest on $500 fot 1 is^%^ ^ 'X^. 
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348. To find the interest when the time is 
in years, months, and days. 

Find the interest on iJ360 for 3 years 7 months and 25 
days. 

ILLUSTBATION. EXPLANATION.— 



360 



We find the int. for 



•^* 1 year by multiply- 



2 ) 25.20 Int. for 1 yr. mpr the principal by 

3 the rate expressed 

75.60 tnl. for 3 yrs. decimally. We 

6 ) 12.60 Int. for 6mo,) „ ^^ multiply the int. of 

3)2) 2.10 Int. for 1 mo. P ^^^' ^ ^^^^^ ^^ ^ ^^^ 



1.05 Int. for 15 da. ) ^k j^ 
70 Int. for 10 da. \ ^^ ^' 



the int. for 3 years. 
We then take k of 

f 92.05 Int. for 3 yrs. 7 mo. 25 da. J J ^he L. for^6 

mo,y and ^ of the 
interest for 6 months for the interest for 1 month. We then take 
J of the interest for 1 month for the interest for 15 days, and J of 
the interest for 1 month for the interest for 10 days ; hence the in- 
terest for 3 yrs. 7 mo. 25 da. is $92.05. 

SECOND ILLUSTBATION. 

12 ) 25.20 $360 

2.10 __:07 

7 25.20 Int. for 1 year. 

114.70 3 

75. 60 Int. for 3 years. 
30 ) 2.10 14.70 Int. for 7 mos. 

~()Y 1.75 Int. for 25 days. 

25 $92. 05 Int. for 3 years, 

~35 7 months, and 

24 25 days. 

L75 

Explanation. — We find the int for 1 yr. and for 3 yrs., as in 

the first illustration. We then divide 1 year's int. by 12, which 

^ives us $3.10, the int. for 1 mo. Multiply the int. for 1 mo. by 7, 

obtaining $14.70, the int. lor 7 mo. N^^ \XvetL ^vq\Aa the int. for 
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1 mo, by 30 to find the int. for 1 da., and multiply this int. by 25 to 
find tbe int. for 25 da., which is $1.75. We then place the int. for 
7 mo. and the int. for 25 da, under the int. for 3 years, and find 
their sum, $92.05. 

RULE. 

Find the interest for each period and add the 
results. 

Examples for Written Work. 

1. What is the interest on $174 for 3 yrs. 2 mos,y 
Sit 6%? Ans. $33.06. 

2. What is the interest on $350 for 2 yrs, "6 mos.y 
at 7^ ? . Ans, $61.25. 

3. What is the interest on $700 for 4 yrs. 7 7nos,y at 1% ? 

4. What is the interest on $825 for 2 yrs, 9 mos.y at Q% ? 

5. What is the amount of $950 for 3 yrs. 6 mos,, at 7^ ? 

6. What is the amount of $686 for 3 yrs. 8 mos., at 6^ ? 

7. What is the amt. of $1,218 for 1 yr. 11 mos., at 7^? 

8. What is the amt of $1,250 for 2 yrs. 3 mos.y at 6^ ? 

NOTES. 

349. A Promissory Note is a written promise to 
pay a sum of money, either on demand, or at some par- 
ticular time. 

The party that signs the note is called the Maker, 
the party to whom it is payable is called the Payee, 
and the party that has legal possession of it is called 
the Holder. 

A Negotiable Note is one that is payable either to 
order, or to iearer ; the following \^ t\v^ 
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FoBM OF A Negotiable Note. 

^S/S.OO. 0^4^ ^^-^yl, Su^u, 2,0, -///(f. 



^oA.'yi «^^€z«^ 'a4, <fyic^4,^ "tA^^-e-e. A^wyic^'Ct/ ^^yi€^ 






'.€^'a'l€^ 



'<z^. 



John Doe is the payee. He can transfer it by writing his name 
across the back ; he then becomes the endorser, -Richard Roe is 
the maker, and the person to whom it is transferred becomes 
the holder, • 

The Face of the note is the sum named in it. 

350. 1^0 find the interest on a note we haye the 

following 

RULE. 

I, Subtract the date of the note from the date of 
settlement ; the result mill be the time, 

II, Find the interest on the face of the note for 
this time, 

EXAMPLES. 

1, A note for 1250 at 1%, bears date Oct. 10, 1877; how 
much interest will be due Dec. 13, 1878. 

ILLUSTRATION. EXPLANATION. — Here the time 

1 ft7Q TS* ?Q ^^ ^ y^' ^ ^^^- ^ ^* ^^^^ *^® ^^*®^" 

irii-- -^^ -^^ rate of 7^ , is 

l^r, 2 mo. 3 del. %*IQ»S^2, i4w5. 
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2. A note for $780 at 7^, bears date July 5, 1870 ; how 
much interest is due May 17, 1873 ? Ans. $156.52. 

S. A note for $960 at 6^ is dated Dec. 24, 1871; 
what amount is due on the note June 12, 1874 ? 

4. A note for $1,140 at 1% is dated Jan. 11, 1872; 
what is its amount June 5, 1874 ? 

PARTIAL PAYMENTS. 

251. A Partial Payment is a payment of a part of 
the amount due on a note or other obligation. 

The date and amount of each partial payment is 
indorsed, that is, writteti on the back of the note, and is 
to be taken into account at the settlement. 

The following rule, for settling a note with endorse- 
ments, is adopted by the Supreme Court of the United 
States, and is called 

THE SUPREME COURT RULE. 

J. Find the amount of the given principal up to 
the time when the sum of the partial payments 
equals, or exceeds, the interest then due ; from, this 
subtract the sum of the partial payments up to the 
time considered, 

II, Take the remainder for a new principal and 
proceed as before, continuing the operation to the 
tim^e of settlement. 

EXAMPLES. 

1. On a note for $1,250 at 6^, dated June 10, 1876, 
are the following endorsements: 

December 16, 1876, 130. 
July 4, 1877> . %^^Q. 
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DISCOUNT. 



What is the amount due August 25, 1878 ? 



OFBBATION. 

Principal, . . . 
Int. to July 4, 1877, . 

Am't July 4, 1877, . 
Sum of payments, 

Remainder, . . . . 
Int. to Aug. 25, 1878, 

Amount, . . 



11250 
80 

$1330 
280 

$1050 
134.925 

$1184.925 



Explanation. — We 
see by inspection that 
the first payment is less 
than the interest then 
due; we therefore find 
the amount of the note 
up to the date of the 
second payment, which 
is $1,330 ; from this we 



subtract the sum of the first and second payments, and then find 
the amount of the remainder from the time of the second payment 
up to the date of settlement ; this gives $1,184,925. 

2, On a note for $960 at 7^, dated March 17, 1875, are 
the following endorsements : 

March 17, 1876, $250. 
March 17, 1877, $350. 



What is due March 17, 1878 ? 



Ans. $515.3163. 



DISCOUNT 

252. Discount is a percentage deducted from the 
fiice of a bill, debt, or note. 

COMMERCIAL DISCOUNT. 

253. Commercial Discount is a percentage deducted 
from the face of a bill of merchandise. 

The face of the bill is the Base, and the difference be- 
tween this and the discount is called the Net Proceeds 



To find commercial discount we have the following 
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RULE. 



1. Multiply the face of the hill by the rate per 
cent, and the product will be the discount. 

IL Subtract the discount from the face of the 
bill, and the difference will be the net proceeds, 

1. What is the discount on a bill of *350 at %% ? What 
the net proceeds ? 

2, Coal is sold on credit at $5 per ton ; what is the cost 
price, the discount being 1%% ? 

3, Bought a bill of goods whose face is $1,300, at a 
discount of 2^% ; how much must I pay ? 

4. Sold 50 bits, of flour at $7.50 per bbl, deducting 7i% 
for cash ; what was the net proceeds ? 

PRESENT VALUE AND TRUE DISCOUNT. 

354. The Present Value of a debt, payable at a 
future time, is a sum which, being placed at interest, 
will give an amount equal to the debt when it falls due. 

355. True Discount is the difference between the 
amount of the debt and its present value. Hence the 

RULE. 

/. Divide the amount of the debt by $1 plus the 
interest of $1 for the given time and at the given 
rate ; the quotient will be the present value. 

II, Subtract the present value from the amount 
of the debt ; the rem^ainder udll be the true 
discount. 
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1. What is the present value of $500 due 2 years hence, 
money being worth 1% ? 

2, What is the true discount on a debt of $600 due 
1 year hence, if paid now, at Q% ? 

BANKS AND BANK DISCOUNT. 

S56. A Bank is an incorporated institution, author- 
ized by law to deal in money. 

357. Bank Discount is a percentage charged for ad- 
vancing money on a note or other obligation, payable at a 
future time. 

358. A note is said to Mature when it becomes legally 
due, which is 3 days after it is nominally due. These 3 
days are called Days of Grace. 

Form of Bank Note. 

^^(iz.^'U, 'Cc^i^ud. €i-4(^e'l ■cz€iyCe- Cy /z-tc-^n.ek'e ^<? ^tz^ 




\^^^. 



^ue C^rt^ V^^ y^/<r. 



Explanation. —Suppose this to be discounted on the day of 

its date. Alfred C. Barnes endorses it by writing his name across 

the back, and delivers it to the discount clerk. Interest is then 

computed on the face of the not© tox 6S days— the days of grace 
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being added to the time mentioned in the note — at 7 % , the legal 
rate in New York. This sum. $12.08, is the Bank discount. Sub- 
tracting the discount from $1000 we have $987.92 the proceeds. 
If the note is not paid before the close of banking hours of the 
last day of grace, May 4, a written notice, called a I^rotest, is 
sent to Mr. Barnes, and he then becomes liable for its payment. 

EXAM PLES. 

i. A note for $2000, payable 60 days after date, is dis- 
counted at the* rate of 7% ; what is the proceeds ? 

2. A note for $3000, dated April 5, 1878, and payable 
90 days after date, at 7^, is discounted on the day of its 
date ; what is the proceeds ? 

REVIEW QUESTIONS. 

What is interest? What is the principal? The rate? The 
amount? On what three elements does interest depend? Give the 
rule for interest when the time is given in years. When the time 
is given in months. Give the rule for interest when the time is 
given in days. Give the rule for interest when the time is given 
in years, months, and days. What is a promissory note ? Who 
is the maker ? The payee ? The holder ? When does the payee 
become an endorser? W^hat is the rule for finding the interest 
on a note? What is a partial payment? How endorsed? Give 
the Supreme Court rule for settling a note with endorsements. 
What is discount ? What is commercial discount ? Give the rule 
to find commercial discount. What is present value ? What is true 
discount ? Give the rule to find true discount. What is a Bank ? 
What is Bank discount ? When is a note said to mature ? What 
are days of grace ? Write the form of a Bank note. Explain the 
method of discounting a Bank note. 

Note. — For a full treatment of percentage and its applications, 
see Davies & Peck's Complete Arithmetic. See the same work for 
a fall treatment of Proportion, Analysis, Square and Cube Roots, 
Mensuration, etc. 

10 



MISCELLANEOUS EXAMPLES. 

1. A wagon wheel that turns round 846 times in running 1 mile, 
turns round 32,870 times in running from New York to Philadel- 
phia: what is the distance between the two cities? Ans. 95 miles. 

2, A gentleman bought 4 loads of hay ; the first load weighed 1;^ 
tons, the second weighed 1 ton, the third weighed J as much as the 
first and second together, and the fourth weighed 11 J^ tons : how 
much hay did he buy ? . Ana. 4 J tons. 

S. If $54 dollars will purchase 9 barrels of flour, how many bar- 
rels will $186 buy ? Ana. 31 barrels. 

4- A ship is ^1 ft. 6 in. long; how many times her own length 
does she sail in running 78 miles ? Ana. 4,224 times. 

5. What is the bank discount on a note for $400, payable 90 
days after date, at 6^ ? Ana. $6.20. 

6. A. owned J of a ship, and sold | of his share for $13,500 ; what 
would the entire ship bring at the same rate V Ana. $80,625. 

7. A. can do f as much work as B., and B. can do | as much as 
C. ; if C. can do a piece of work in 10 days, how long will it take 
A. to do it? Ana. 18| days. 

8. The longitude of Nantucket is 70° 5' 39'', and the longitude of 
New York City is 74° 0' 3'' ; what is the difference of longitude of 
the two places ? Ana. 3° 54' 24". 

9. A commission merchant received a consignment of corn, which 
he sold for $894, receiving a commission of 3J% ; what was his 
commission? Ans. $31.29. 

10. A. and B. commenced business on the 1st of January with a 
capital of $5,000 each ; during the year A. lost 40% of his capital, 
and B. gained 30 % of his capital ; how much more capital had B., 
at the end of the year, than A.? Ana. $3,500. 

11. A. borrows $580 at a bank, payable in 60 days ; what is the 
net proceeds, interest being reckoned at 7% ? Ana. $651.05. 

12. What is the cost of $4,000 of U. S. 5-20's at 110%, and bro- 
kerage at J%? Ana. $4,410. 

IS If 7^ barrels cost %%i\, wAiat m\\\\iwt^\ ^c^«l1 Ana. 3^\\. 
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Answere are given to all the written and the more difficult of the oral exam- 
ples. The references are to the page. When two articles with examples of like 
nambera are on the same page, the references are to both page and article. The 
number on the left of each colonm is the number of the example, that on the 
right is the answer. 



P. 39. 

177. 

189. 

209. 

370. 

93. , 

144. 

290. 

202. 

191. 

128. 

209. 

242. 

P. 40. 

1,858. 

14, 758 da. 

15. 1,109 qrt. 
1,688. 
1,632. 
1,117 yr. 
1,470 qrt. 

SO. 21,953 lbs. 
^/. 1,633. 

22. 2,221. 

23. 2,264. 

24. 2,608 da. 
P. 41. 

25. 3.075 ft.' 

26. 3,373 yds. 

27. 1,496 lbs. 

28. 2,760 in. 

29. $2,621. 

30. 371,778. 

31. $74,719. 

32. 129,479 yds. 

33. 298,945 lbs. 

34. 189,911 ft. 

35. $144,230. 

36. 102,749 in. 
P. 42. 

S. $1,795. 



1. 

2. 
3. 

4- 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 

13. 



16. 
17. 
18. 
19. 



9. $137. 
10. 370 mi. 
P. 43. 

WKITTKN. 

1. $1015. 

2. $8290. 

3. 3,9U bu. 
P. 44. 

4. 3,555. 

5. 10.14a 

6. 1,010 mi. 

7. $86,312. 

8. $2,800. 
P. 51. 

1. 53. 

2. 41. 

3. 32. 

4. 45. 

5. 31. 

6. 26. 

7. 32 yds. 

8. 33 yds. 

9. $11. 

10. 42 lbs. 

11. 72 in. 

12. 52 ft. 
P. 63. 



1. 

2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
II. 
12. 
13. 



32. 

25. 

37. 

6. 

16. 

19. 

235. 

612. 

563. 

611. 

531. 

363 lbs. 

212 ft. 



26. 
27. 
28. 
29. 
30. 



14. 445 yds. \ 



15. $552. 

16. 491 in. 
P. 64. 

17. 165. 

18. $4,557. 

19. 1,027. 

20. 6,712 ft 

21. 2,774. 

22. 1,832. 

23. 86,222. 

24. 27,087. 

25. 4,014. 
173. 
631. 
7,832. 
$7,675. 
96.08^1 ft. 

31. 973,069. 
$3,489. 
66,481 yds. 
$462. 

10,525 yds. 
629,629. 
4,909 ft. 
136,783. 
4045. 
P. ^^. 
282 yds. 
286 sheep. 
$159. 
$256. 
$1,875. 
P. 56. 
$12,586. 
286 sheep. 
$18,589. 
$550. 

559 sheep. 
P. 57. 
431 mln. 



33. 

34. 
35. 
36. 

37. 



39. 

7. 

8. 

9. 
10. 
11. 

7. 

8. 

9. 
10. 
11. 

6. 

7 



8. $3,353. 

9. $506. 
10. $984. 

P. 68. 

7. Second, $5. 

8. $418. 

10. $385. 
P, 59. 

11. 1714. 

12. 30,927. 

13. 898. 

14. 25,933. 

15. 6,760. 

16. $6,740. 
P. 66. 

2. 1,272. 

3. 512. 

4. 3,232. 

5. 1,590. 

6. 3,332. 

7. 9,872. 

8. 37,233. 

9. 2,502 ft. 

10. 12,901 in. 

11. $4,470. 

12. 6,237 lbs. 

13. 25,160. 

14. 302,498 lbs. 

15. 488,052. 

16. $49,374. 
P. 68. 

3. 266,616. 

4. 164,208. 

5. 630,975. 

6. 131,577. 

7. 256.385. 

8. 589,506. 

9. 74,088. 
10. 578,856, 

11, ^^^nn:^^. 
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1^, 85,950,000. 
13. 3,320,863.272. 
U. 816,415,040. 

15. 68,959,488. 

16. 6,241,519,790. 

17. 105,062,176. 

18. 294,360,066. 

19. 172.637. 
fSO, 77,896. 

21, 504,684. 

22. 156,618. 

28, 247,982. 

24. 318,864. 

25. 688,769. 

26. 624,064. 

27. 170,280. 
;?^. 110,982. 

29. 4,324. 
^^. 43,562. 
31. 99,924 
5^. 239,184. 
5;?. 138,416. 
34. 624,635. 

P. 69, 
1. 6360. 
;?. 822,600. 
^. 4.076,500. 

4. 384,000. 

5. 262,200 yds. 

6. 158,870. 

7. 32,885,600. 

8. 162,400. 
5. 412,800. 

i^. 434,000. 
11. 171,600. 
i;^. 116,227. 
IS. 1,112,400. 
U, 1,150,050. 

15. 261,000. 

16. 3,771,000. 

17. 1,250,000. 

18. 11,200,000. 

P. 70. 

19. 56,700,000. 

20. 365,000. 

21. 276,800. 

22. $1,425,900. 

23. 3,090,000 yds. 
S^. 1410.000. 

S^. 120,000. 



26. 855,000. 

27. 2,847.200. 

28. 126,000 ft. 

P. 71. 

21. 3,744 

22. 10,868. 

23. 23,128. 

24. 1,848. 

25. 52,416. 

26. 700,728. 

27. 1,680. 

28. 51,840. 

P. 72, Art. 78. 

7. 19450. 

8. 1156.14 

5. $70.74 
i^. $777. 

P. 72, A. 79. 

6. $828. 

7. $136. 

.9. 86,400 sec. 
P. 73. 

9. $806.40. 
10. $1,432. 

P. 73, A. 80. 

8. $266.40. 

P. 74. 

9. 1,104 mi. 

10. $23.78. 

11. 21,284 
i;^. 2,116,400. 
iJ. 394 

14. 4,592.496. 

15. 246,099. 

16. 4,846,800 yds. 

P. 82. 

1. 157. 

2. 103. 
5. 223. 
4. 342. 

P. 83. 

(5. 64t. 

7. l,587i. 

^. llOf. 

9. 535f . 
i/?. 2,704. 
ii. 3,049. 

12. 3,229^. 
i5. 1,281. 

14, ia,64&\. 



\ 



i5. 288. 
16. 886J. 
i7. 10,292^. 

P. 85. 

;?. 312. 

3. 38. 

4. 54 

5. 64 

6. 192. 

7. 312. 

8. 405. 
5. 871 

i^. 108. 

11. 228. 
i^. 215. 

15. $58. 
i4. 594. 
i5. $564. 

16. 259 lbs. 
i7. 118 lbs. 
18. 79 yds. 
i9. 846. 
;?^. 245. 
21. 68Hf . 
£^. 56^T. 
23. 94^V 
-^4. IS^fir- 

P. 86. 
1. 2IM4. 
i^. 5||!i. 

3. 204Jti. 

4. ISirMrr- 

^. 24^^. 
P. 87. 

7. 5. 
^. 80. 

5. 163. 
10. 250. 

12. 22HJ«. 

P 88 

7. $87, $74, $111. 
^. 12mi.,24mi..48mi 

9 . 144 min., 72 min. 

10. ^S^»\V^V^. 
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P. 89. 

12 da. 

$240, $3,120. 

338 w. 

$70. 

$780, $242, $478. 
P. 90. 

40 lbs. 

63. 
13. 2,684 lbs. 

. P. 91. 

97. 

$4. 

$780. 

46 lbs. 

100 A. 

$1.40 gain. 

sob. 

102 da. 

860 A., $42. 
P. 97. 

2x3x5x7. 

2x3x5x11. 

5 X 7 X 29. 
^. 2x2x8x13. 
6. 2x5x31. 

3x3x6x11. 

5 X 5 X 17. 

2x2x3x5x11. 

8 X 5 X 5 X 13. 

3 X 3 X 5 X 17. 

2x3x5x19. 

2x2x2x3x3x7 

3x3x3x5x11. 
IJ^. 3x5x5x5x7. 
15. 2x3x3x3x17. 

2 X 3 X 3 X 19. 

2x2x2x103. 

2 X 3 X 2 X 79. 

2x2x187. 

2x5x5x7. 
P. 100. 



7. 

8. 

9, 

10. 

11. 
12. 



16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

1. 
2. 
S. 



6. 

7. 

8. 

9. 
10. 
11. 
12. 
IS. 



16. 
17. 
18. 
19. 




5. 15. I 6. 9. 

P. loo. 



1. 4 

2. 8. 
S. 11. 



4. 47. 

5. 189. 

6. 267. 



P. 103. 



i. 60. 

2. 120. 

S. 72. 

A. 180. 



6. 180. 

6. 840. 

7. 432. 

8. 840. 

P. no. 

6, V-. 




SO. ^. 

p. 112. 

5. 4| 

4. 26ii 

6. 43^. 

8. 631. 

9. 57H. 

10. 8k 

11. 71}. 

12. 27A. 

13. iml. 

U- lOOfiJ. 

P. 112. 

4. V, ¥• 
^. ¥> ¥• 

P. 113, A. 111. 

7. \t'^-. 



9. H^,^. 



P. 113, A. 112. 

4. *|*. 

6. m^. 

7. ^K 
^. w. 

9. iyy^. 
i^. lip. 
n. HiK 
12. mi. 

P. 114. 

j^ i A» iV» i\r» & aWr* 

^itl' if?- 



3. 




f'fSf. 'H8H. 




7. 1/,. 



\uA\v 
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AKSWBBS. 






I 



15, 19fj. 

75. 14J. 

/6\ 15^. 
17. 17-,V 
i.?. 18|iS. 
i^9. 8A. 
.'?0. 12A. 

P. 118. 

4. $21?f. 

5. $42^. 
(?. 19Hlbs. 
7. 20^,jyds. 
^. 135xV yds. 
9. 7Aton8. 

10. $43}. 

11. 123m- 

P. 120. 

-?4. 2H. 

16. " 
17. 
18. 

FBOBLEMS. 

S. 32| tons. 

4. 4rV yds. 

5. 4^fj. 

( James, IST^^^j A. 
C.-j Joseph, 161^5 A. 

( Daniel, 177,»ff A. 
r. 28Wds. 
P. 121. 

p. 122. 

6'. 8 J cd., 10 cd. 

7. 110, $20. 

8. 13i bu. 
5?. $8x\, $9. 

10. 20| cts., 26 cts. 

11. $584, $82V\r. 
i;e.42lbbls.,66fbbls, 

P. 123. 

5. 20|. 

6. 30f. 
/. 42 f. 

S. 315. 
9. 55f. 



10. 

11. 390f 

IS. 505|. 

P. 124. 

U. 636i. 
15. 114. 
i6. 1344. 
17, 4758. 
P. A. 
ia if. 
11. 2|. 
i^. 48. 

P. 126. 



13. f J 

U. f. 

/e, 
17, 
18. 
19. 
20, 

21, 868A. 

22, 20if. 
j?^. 2J. 



?. 15f . 

\\ 

r. 858A. 



25 

26. 2H}. 

,y^. 181^. 
31. 1,090. 
^^^ 3,0001. 

P. 126. 

i. $8^. 

^. $6.56}. 
4. $547.50. 

'438f: 
226|. 



6. 
7. 

^. 
5. 

11. 
12. 
13, 

U- 
15. 
16, 

1. 



ff* 



^31.71^ 

mi 
51|. 
$90. 
$25. 
2 tons. 
$1.75. 
$5.46f. 






Vi%* 



2. yfy. 

7 r. 



i. 7 



P. 129. 



3. 1333i. 

4. 30. 

5. 1102J. 

6. 14ff. 

7. 7A. 

^. liM. 

P. 130. 

WKITTEN WORK. 




5. -Vt¥. 

10. A. 

P. 132. 

1, 7A bbls. 
^. 31^9 bags. 

«?. $6H- 

4. 13|yd3. 

5, $3.61t^2. 

6, 197} lbs. 

P. 133. 

7. $56}. 
& 76} da. 

10. ^^<,. 



ANSWERS. 
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P. 139. 

1. .5601. 

2. 1.0193. 

3. .6127. 

4. 13.326. 
P. 140. 

5. 37.2863. 

6. 15.2646. 

7. 466.0942. 

8. 66.8155. 

9. 2.9776. 
m 22.359. 

11. 313.7279. 
1^. 161.763. 

15, 449.881. 
U. 85.855. 
i5. 57.32. 

16, 11.9629. 

PROBLEMS. 

5. $375,446. 
4. $10,093444. 
P. 142. 

9. 16,439. 
10. 5,318. 
ii. 9.0855. 

12. 1.7866. 
i,?. 0.444. 
14- 2.108. "■ 
i5. 3.2766. 
16. 94.26. 
i7. 232.694. 
i^. 1,313.7638. 
19. 7.9437. 
;^^. 63.63. 

PROBLEMS. 

3. 2,598.96. 

4. 64.4188. 

6. 574.755. 
P. 144. 

7. 15.04. 
2. 2.544. 

5. 40.02. 
4- 1.0812. 

5. 2.6326. 

6. 39.442. 

7. .0036. 
^. 7.488. 
9. 215.7. 

i(?. 25.3825. 
^^. 1.090824. 



12. 7.3926. 
i^. .27846. 
14, .01716. 
i5. 172.86. 
i6. 24.75. 
17. 13.52. 
i^. 568.944. 

19. 126.6334. 

20. 698.6315. 

21. 3162.9696. 
7.8. 
842. 

24. 473. 

25. 650. 

P. 145. 

PROBLEMS. 

1. $15.05. 

2. $7,258. 

;?. $134,075. 

. 522.932 mi. 

^- J 38.6876 mi 

. j 1491.655. 

^- 1 1638.175. 

6. $211,736. 
$16,936. 
j 891.82. 
\ 462.2 
j $160,312 
U218.025 



7. 
5. 



'75. 



i $1.1509. 

""• ■( $2,513. 

tl. 132. 957 mi. 

,^ ] $1,912. 

^^- ^$4,556. 
P. 147. 

1. 2.96. 

2. 14.96. 
c?. .016. 

4. 1.6125. 

5. 800. 

6. 12.4. 

7. 632.8. 
^. .076. 
5. .26. 

10. .33. 

ii. 2000. 

12. 56960. 

i.9. 3.741. 

i4. 3.416. 

lo. .8437. 



2(?. 



i. 



4- 
5. 

1. 

2. 
3. 

4. 

5. 

6. 

7. 

^. 

9. 
10. 
11. 
12. 
13. 

15. 
16. 

1. 

2, 

3. 



4' 



5. 



6. 

/. 

8. 

9. 

10. 



5. 

6. 

7. 

8. 

9. 

10, 

11. 

12. 

13. 



.8386. 
P. 148. 

70, T«TF. 

.875. 
.6875. 
.6. 
.44. 
.714+. 
.782 + . 
.85. 

.818+. 
.636 + . 
.692 + . 
.235 + . 
6.1875. 
18.163 + . 
10.363 + . 
.214 + . 
.882 + . 

PROBLEMS. 

$1.25, $2.50. 
$5.50, $13.75. 
1 9.4 mi., 188 
} mi. 
P. 150. 
$0,375, $0.75, 

$1,876. 

20.79 A., 

21.415 A. 
92.67 mi. 
$1.46. 
161.21 mi. 

11.5 cts., 

42.55 cts. 
5 hrs. 
P. 154. 
$120,992. 
$194,726. 
$77,073. 
$47,838. 
$12.73, $41.95. 
$0.oo9. 
$17.46. 
$3453. 



{ 



) 



14^ $8.686.. 

15, $449. 

16, $81.35. 

17, $42.76. 

18, $164,126. 

19, $2,396,926. 

20, $1,029.07. . 

21, $13.14 

22, $87,145. 
$26. 

P. 156. 

1. 100 s., 160 s. 

2. 216d., 132d. 

3. £2, £3. 

, j $48,666, 
^ ($38,932. 
6. 6 sov., 6 sov. 

6. 600 ct. 

7. 50 dc 

8. 2.5 fr. 

9. $27.02. 

10. 103,626+ fr. 

11. $19,466. 

12. $145995. 

13. $1255,557. 

14. $241.25. 

15. $15,937+ 
P. 160. 

1. 8 m. 

2. 8 m. 

3. 1.2 m. 

4. 1500 m. 
P. 161. 

5. 20,000 m. 

6. 5,000,000 m. 

7. 300,000,000 m. 

8. 2 sq. m. 

9. .8 sq. m. 

10. .006 sq. m. 

11. 160 sq. m. 

12. 270,000 sq. m. 

13. 6 St. 

14. 1.5 St. 

15. 3 St. 

16. 40 St. 

17. 200 St. 

18. 5 1. 

19. 12 L 
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3, 

4. 
6. 
6. 

7. 

3. 



SI. 3 1. 
'^. 4 1. 

2 dec. g. 
U' 50,000 g. 
^5. 40 c. g. 
;?6. 6 kil'g. 
^7. 500 g. 

5,156 kirg. 
P. 162. 

$27.50. 

$93.76. 

$5.15. 

$12,562+. 

$39,006 + . 

$91,057+. 
P. 163. 

$0,555. 

4. $0.75, $2.25. 

5. $0 625. $10,315, 

$16.25 

6. $4.16. 

7. 125 lbs. 

8. $43,125. 

P. 164. 
^, 117 yds.. 256.44 + 
yds. 

3. 39 bbls., 50.24+ 

bbls. 

4. 17.25 wks. 

5. 310.84+ yds., 

775.19+ yds. 

6. 29 bbls., 100 bbls. 

7. 137.5 lbs., 275 lbs. 

8. 27bu.,81bu. 

P. 165. 
£. $10,137 + . 

3. $30.59. 

4. $16.20. 

5. $28,125. 

6. $6.48. 

P. 166. 
^. $28,476. 

3. $64,414+.- 

4. $65,408. 

5. $59,416. 
$2,326 + . 
$88.04. 
$44,155. 

P. 167. 
$13.33f 



6'. 
7. 
8. 

2. 



3. $21.75. 

4. $29.40. $36. 

5. $21, $56. 

6. $24. 

7. $47, $165.75. 

8. $14.75, $7,374. 

P. 168. 
2, 30. 
^. 176. 

4. 108 lbs., 200 lbs. 
6. 15 qts. 

6. 135 bu. 

P. 170. 
i. $26.60. 

5. $267.05. 
^. $294 Dr. 

P. 181. 

10. 18 sc, 86 sc. 

11. 12pks. 
i^. 70min. 

13. 14pts.,20pts. 

14. 180 d., 510 d. 
15: 180^360^ 

P. 182. 
/. 805 dwt. 

2. 9,484 grs. 

3. 475 grs. 

4. 2,260 grs. 

6. 1,444 oz. 

6. 13,079 lbs. 

7. 1,228 hra. 
^. 6,762 min. 

9. 1,670,400 sec. 

10. 3,345 in. 

11. 9,246 ft. 
IB. 6,130^V in. 
i5. 82,300 li. 

14. 10,962 sq. ft. 

15. 35,840 A. 

i(5. 200,074 sq. U. 
i7. 34,728 cu. in. 

18. 316 pts. 

19. 361 pts. 

P. 183. 

16. 16hrs. 

17. 8 min. 
i<9. 40 doz. 

P. 184. 
2. 2 lbs. 16 dwts. 7 
grs. 



3. 8 lb. 7 oz. 16 

dwts. 

4. 3§ 13 11 grs. 

5. 3qrs. 24 lbs. 10 



oz. 



e?. 



7. 



'4 T. 8 cwt. 1 qr. 

17 lbs. 
2 T. 4 cwt. qr. 

lOi lbs. 
5 dq* 7 hrs. 



8, 



10 



11 



12. 



13 



j 4 wks. 15 hrs. 

• ( 2 wks. 12 hrs. 
j21 yds. 2 ft. 6 in. 

• J42yds. 5 ft. 
, j 2 mi 257 rds. 

• J 5 mi. 194 rds. 
79 yds. 2 ft. 7 in. 
15yds.2ft.llin. 
7 bu. 3 pk. 7 qt. 
3 bu. 3 pk. 7 J qt. 
11 bu. 
22 bu. 



■I 
■I 
■1 

. a05gaL 

^^- ( 52 gal. 2 qts. 



15. 

16. 

17. 
18. 
19. 

1. 
2. 
3. 



(266gal.2qt.lpt. 
•l66^2qt.lpt. 

I ,. ^2^27'24^ 
' 1ri3'42"- 
P. 184. 
18 cu. yds. 
24 cd. 
36 A. 

P. 186. 
£10 10s. 
73 23 6 grs. 
18 cwt. 3 qr. 131b. 

4. 14 wks. 4 hrs. 

5. 12 yds. 8 in. 

6. 76' 13' 15". 

P. 187. 

7. 12 T. 16 cwt. 8 

qrs. 

8. 27 oz. 5 dwts. 19 * 

grs. 

9. 24 gal. 1 qt. 1 pt. 
10. 34 bu. 3 pks. 3 

qts. 

P. 188. 
5. 124 T. 59 gal. 
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6, 14 yrs. 37 wks. 
4 da. 20 hrs. 58 
min. 54 sec. 

8, 12 yrs. 3 mos. 24 

da. 

9. 21 yrs. 4 mos. 20 

da. 

P. 191. 

6. 157 lbs. 2 oz. 1 

dwt. 

7. 136 cwt. 24 lbs. 

8. 211 da. 2 lirs. 51 

min. 

9. 113° 18' 31". 

P. 19a. 

1. 4 da. 3 hrs. 15 m. 

2, 4 wks. 5 da. 17 

hrs. 
S. 3 bu. 2 pks. 3 qts. 

4. 5 cwt. 2qrs. 16 

lbs. 

5. 6 lbs. 8 oz. 8 

dwts. 13^ grs. 

6. 1 cwt. lOA lbs. 

7. 5. 

8. 8. 

9. 11. 
10. 5. 

P. 19S« 
e. 8.05 W, 1.75 lbs., 

3.50 lbs. 
S, $34.65, $27.28, 



4. 8.32 wks., 3.2 

wks., 8 wks. 

5. 1030 yds., 1410 

yds. 

6. 28.8 bu., 120 bu. 
P, 199, A. 232, 

7. $300, $1008, 

$940.80. 

8. 87 ft., 500 ft., 

600 ft. 

9. 84 gals., 132.3 

gals., 197.4 gals. 

10. $36, $300. 

11. $3.75, $30, $22.50. 
P. 199, A. 233. 
e. $405. 

3. 707.6 yds. 



4. 86.4 A. 

5. $237.62. 

6. 38.4 T. 

P. 199, A, 234. 

e. 32 rds. 

3. $378. 

4. 58.88 wks. 

5. 616 yds. 

6. $976.50. 

P. 200, A. 235. 



?. 5fo. 
\. 209^. 



3, 

4' ayjyo 

5. 10%. 

6. IfcA^fo. 

P. 200, A. 236. 

^. 118.08. 
P. 201. 

3. 401. 78f 

4. 3,300. 

6. 124 pupils. 

FBOBLEMS. 

1. 4,875. 

^. $3,622.50. 

« j 70 chickens. 

*^* } 112 ducks. 

4. 36A gal. 

5. $13,000. 

P. 202. 

4. $74.28 + . 

5. $47.25. 

P. 203. 

6. $176.62 + . 

7. $342.75. 

8. $17.50. 

9. $25. 

iO. $1886.19. 

P. 204. 
S. $96. 
3. $680. 
.4. $827.20. 

5. $11,650. 

6. 28f cts. 

7. $815.50. 

P. 206. 

3. $420. 

4. $292.82. 

5. $148.75. 

6. $91. 

7. $140.40. 



^. $255. 

d. $588. 

10. $294. 
ii. $178. 
1^. $617.10. 
i^. $1587.20. 
i^. $2100.40. 

15. $2140.352+. 

16. $1873.581 + . 

P. 207. 

4. 9.33}. 

P. 208. 

5. $5. 

6. $6.40. 

7. $13.82}. 
^. $156.26. 
9. $217.09. 

ia $10.26. 

11. $143. 

2;^. $8106.56f. 

P. 209. 

i. $1.84+. 
;^. $36.58+. 
3. $2. 

-^ $0,749+. 
J. $.75. 

6. $1,797+. 

7. $0,675. 

8. $0.68+. 

P. 211. 

3. $224,581 + . 

4. $136,125. 

5. $1182.751+. 

6. $836.92. 

7. $1381.415. 
^. $1418.75. 

P. 213. 

3. $1,102.08. 

4. $1,331.52. 

P. 214. 

e. $515,816. 

P. 216. 

1. $438.59+. 
^. $38,963. 

P. 217. 

1. $1,975.58. 
^. $2,945.75. 
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Abbreviations, 169. 

Abstract Number Defined, 31. 

Account Defined, 169. 

Addition, 33. 

Addition Defined, 34. 

Agent Defined, ao2. 

Aliquot Parts of a Number, z66. 

Amount in Per Cent, 196. 

Analysis of Fractions, zoo. 

Angle Defined, 175. 

Angular Measure, 178, 179. 

Apothecaries Weight, 172. 

Application of Rules of Decimals, 153. 

Arabic Notation, 23. 

Area Defined, 176. 

Arithmetic Defined, 23. 

Avoirdupois Weight, 172. 



Balance Defined, 169. 
Balance of Account, Z7a 
Base in Per Cent, 196. 
Bill Defined, 169. 
Bill Receipted, 169. 
Bills and Accounts, 169. 
Business Operations, 162. 



Cancellation Defined, 95. 

*' in Division, 99. 

" Rule for, 99. 

Ciphers on the right of Factors, 68. 
Circle Defined, 178. . 

Classification of Numbers, 31. 
Common Divisor, zoo. 

" Multiple, Z02. 
Common Fractions to Decimals, 148. 
Complex Fractions Reduced, 139. 
Composite Numbers, 70. 
Compound Numbers, Addition of, Z85. 
Compound Numbers, Subtraction, Z87. 
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Compound Numbers, Multiplication 

of, 189. 
CompK)und Numbers, Division of, Z92. 
Concrete Numbers Defined,. 3Z. 
Counting, 
Credit Defined, 169. 
Creditor Defined, Z69. 
Cube Defined, Z7s. 
Cubic Measure, Z77. 
Currency Defined, z5z. 
U.S., ZS2. 
Canada, Z55. 
French, zss. 
English, ZS5. 
D 
Debtor Defined, zdy. 
Decameter, Z79. 

Decimal Fractions, Formation of, Z34. 
*' Defined, Z35. 

Manner of Writing, 135. 
Notation of, Z36. 
Numeration of, Z37. 
Principles of, Z38. 
Addition of, Z39. 
Subtraction o^ 14Z. 
Decimals, Application of Rules, 153. 
Decimals, Multiplication of, 143. 
Division of, 146. 
to Common Fractions, Z48. 
Decimeter, Z58. 

Denominate Numbers Defined, 31, Z57. 
Denominator Defined, Z05. 
Difference Defined, 46. 
Difference in Per Cent, Z96. 
Division Defined, 75. 
Signs of, 77. 
Table, 78. 
Long, Defined, 81. 
" Short, " 81. 
" " Rule, 83. 

Fraction in Uie Quotient, 83. 
Proof, 83. 
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Division, Long, Rule of, 84. 

** Ciphers on right, 85, 93, 94. 
Divisor, Exact, 95. 
Dry Measure, 177. 

English Money, 155. 

Equal Factors, 97. 

Equality, Sign of, 35. 

Equation Defined, 38. 

Even Number, 96. 

Exact Divisor, 95. 

Exercises in Numbers, 17, 18, 19. 

Exponent, 98. 

F 

Factoring, 96. 
Factors Defined, 62. 
Figure Defined, 22. 
Footing Defined, 169. 
ofaBiU, 169. 
Fraction Defined, 62. 

Value of, 105. 

Terms of, 106. 

Proper, Defined, 107. 

Improper, " 107. 

Mixed, *^ Z07. 

Simple, " 107. 
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Complex, " 107. 

Compound, " 107. 

Inverted, " 107, 

Analysis of, zo8. 

Principles of, 108. 

Reduction of, 109. 

Reduced to lower terms, 109. 
higher " 109. 
lowest " no. 

Improper to whole numbers, 
III. 

Division of, 127. 

by a whole number, 127. 

by a Fraction, 129. 

Complex, Z30. 

Reduced to Decimals, 148. 

Reduced to Equivalent, 1x4. 

to Least Common Denom- 
inator, 1x5. 

Addition of, xx6. 

Subtraction of, XX9. 

Multiplication of, X2x. 

Multiplied by a Fraction, 124. 
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Fraction, Multiplied by a whole num- 
ber, X22. 
^^ Divided by a whole number, 
X27. 
Division of, X27. 
Divided by a Fraction, 128. 
Fractional Unit, X05. 

€t 

General Principles, 92. 

Greatest Common Divisor, 100, xox. 

I 
Increasing and Diminishing by x, X2. 
*' " by 2, X3. 

by 3, X4. 
by 4, IS. 
by 5, 16. 
Integer Defined, 32. 
Interest " 205. 

Land Measure, 176. 
Legal Rate Defined, 205. 
Liquid Measure, 178. 
Local Value, 92. 
Long Measure, 174. 
Longitude, 179. 

M 

Measure of Capacity, x6o. 

Length, X57. 

Volume, X59. 

Surfiu:e, X59, 175. 

Weight, x6o. 
Meter, X57. 

Metric System Defined, 157. 
Metric System, How to Write, 158. 
" " " Read, xs8. 

Mint Defined, 15X. 
Minuend Defined, 46. 
Minus " 47. 

Mixed Numbers, X07. 
Mixed Numbers to Improper Frac- 
tions, X13. 
Money Defined, xsx. 
Months, Table of, X73. 
Multiple Defined, 102. 
Multiplication, 60. 
Multiplication Defined, 6a. 
Multiplicand ** 6a. 
MultipUer '' 62. 

one figure, 65. 
any number of figures, 67 
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Multiplier abstract, 93. 
Multiplicand and product, like, 93. 
Multiplying by one Factor, 93. 

Net Proceeds, 203. 
Notation and Numeration, 92. 
Notation Defined, 22. 
Notation Rule, 30. 
Number Defined, 22. 
Number Denominate, 151. 

Compound, 151. 

Simple Denominate, 151. 

Compound Denominate, 151. 

Scale of Compound, 151. 
Numeration Defined, 22 
Numeration Rule, 30. 
Numerator Defined, 105. 



Odd Number, 96. 
Orders of Units, 

P 
Parenthesis, 47. 
Per Cent Defined, 195. 
Sign of, 195, 
Principles of, 198. 
Percentage Defined, 196. 

*^ Difference, 196. 

Periods of Figures, 29. 
Power, 98. 
Prime Numbers, 96. 

" Factors, Rule, 97. 
Problems Defined, 41. 
Product Defined, 6a. 
Profit and Loss, 204. 
Proof, Addition, 39. 
. " Subtraction, 50. 
Multiplication, 67. 
Division, 86. 
Properties of Numbers Defined, 90. 
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R 

Radius Defined, 179. 
Reduction Defined, 180. 
Reduction Ascending Defined, z8o. 
Reduction Descending Defined, z8o. 
Reduction of Fractions, 109. 
Reciprocal of a Number, 107. 
" Fraction, 107. 

Rectangle Defined, 175. 
Remainder Defined, 46. 
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Roman Notation, 23. 
Rule, Definition of, 30. 

S 
Scale Defined, 9a. 
." Uniform, 92. 
" Varying, 92. 
Scale of Compound Numbers, 151. 
Short Division, 81. 
Sign of Addition, 35. 

Subtraction, 47. 

Multiplication, 62 

Division, 77. 

Equality, 35. 
Similar Numbers Defined, 3a. 
Simple and Local Value, 26. 
Simple Value of Figures, 92. 
Solution Defined, 41. 
Square Defined, 200. v 

Square Foot Defined, 175. 
Square Measure, 176. 
Subtraction, 45. 
Subtraction Defined, 46. 
Subtraction, Rule of, 53. 
Subtrahend '' 46. 
Sum Defined, 34. 
Sur£Eice Defined, 175. 
Surveyor's Measure, 174. 

T 

Tables of Weights, 171. 
Time, Table of, 172, 173, 
Troy Weight, 171. 

U 

Unit Defined, 22, 88. 
Unit of a Number, 
Units, First Order, 26. 
" Second Order, 26. 
♦' Third Order, 26. 
Fourth Order, 26. 
of a Number, 32. 
Unlike Numbers, 32. 
U. S. Currency, 152. 

V 
Vaning Scale, 92. 
Volume and Capacity, 176. 

IV 

Whole Number Divided by a Frac- 
tion, 128. 
Word Notation, 22. 
Writing Numbers, 8, 9, zo, iz. 

by Figures, 20. 

by Letters, 21. 
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